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(54) AMINE DERIVATIVES 
(57) A compound of the formula: 
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wherein 



(I) 



:0— Ar 



X and X" are the same or different, and each represents a hydrogen atom, a fluorine atom, a chlorine atom or an 
amino optionally having substituents, and at least one of X and X" represents a fluorine atom, a chlorine atom or 
an amino optionally having substituents; 
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J? r^resent a hydrogen atom or C„ allcyl optionally having substituenls. or Ri and R2 together with the 
adjacent nitrogen atom, foim a nltrogens»ntaining heterocyclic ring optionally having substituents; 

Y and Q are the same or different, and each represents a bond or a spacer having a main chain of 1 to 6 atoms- 
^ represents a single bond or a double bond; 

V ^?Ji! are the same or different, and eadi represents C{¥fi) (R8 represents a hydrogen atom, a hydroxy or 

alkyi) or N. when each of the adjacent^ is a single bond, and C when the adjacent ... is a double bond- and 
Ar represents an aromatic group optionally having substituents, a cycloalkyi group optionally having substit- 
uents, a 3 to 9^nembered saturated heterocyclic group optionally having substituents. a hydrogen atom or a hal- 
ogen atom; provided that 6^Jhloro-3-(R.S)-(N.N<limethylamino)methyl-H3Hindol-3-yO-2-[(R)^^^^^ 
^yl)carbonytemino]propanoy0.1 ,2 

dol-3-ylh2-{(R)^(2-oxo-2.3-dihydTO-1 H-benzimidazoH -yl)piperidinocart)onylaminolpropanoyn-1 ,2,3 4-tetrahyd- 
roquinonne and 1*enzoyl-N-{(R)-2-[S^:hloro-3^(N,NHlimethylamlno)methyO-1.2,3.4-tetrahydroqulnolin-1-V 
1- 3-{indol-3-yOpropanoyl]-4i>iperidinecarboxamlde are excluded; a salt thereof or a prodnjg theieof has an ex- 
cellent somatostatin receptor binding inhibition action and is useful for preventing and^or treating diseases i 
dated with somatostatin. r » ^ i,c»bs, 
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Description 
TECHNICAL RELD 

5 [0001] The present invention relates to novel amine derivatives. In further detail, the present Invention relates to a 
compound which has a somatostatin receptor binding inhibition activity, and is useful for preventing and/or treating 
diseases associated with somatostatin. 

BACKGROUND ART 

10 

[0002] Somatostatin was found to be a growth homnone inhibiting factor (somatotropin release inhibiting factor; SRIF) 
In 1973. 

[0003] Somatostatin receptors were found to comprise five subtypes that have been named as SSTR1 . SSTR2, 
SSTR3, SSTR4 and SSTR5 respectively (e.g., Endocrinology, vol.136, pp.3695-3697, 1 995;Trends in Pharmacological 

15 Sciences, pp.87-94, Vol.18, 1997; Life Science. Vol.57, pp.1249-1265. 1995). 

[0004] Somatostatin is known to inhibit production and/or secretion of various homiones, growth factors, and phys- 
iologically active substances. As the homnones inhibited by somatostatin, mentioned are growth hormone (GH), thyroid- 
stimulating homnones fTSH), prolactin, insulin, and glucagon. Therefore, somatostatin has various functions In endo- 
crine systems, exocrine systems and nerve systems, and drugs targeting somatostatin are being developed (e.g.. 

20 Endocrinology, vol.136, p.3695-3697, 1995; Trends in Phamriaco logical Sciences, pp.87-94, vol.18, 1997). 

[0005] Diseases caused by somatostatin include life-style related diseases such as diabetes; central nervous system 
diseases, immune system diseases, and hormone-dependent tumors. Trials to develop somatostatin Itself or somato- 
statin analogues as a drug have been conducted. For instance, octreotide known as a somatostatin receptor agonist 
has been marketed as a drug for treating honnone-dependent tumors. 

25 [0006] As a compound having a somatostatin receptor binding activity, especially a selec^e SSTR1 antagonist 
activity, there is known a compound represented by the fomnula: 



30 



35 




40 



Wherein X represents O or H. H; Y represents -CHg-. -0-, -NH- or -S-; R^ represents H or C^^ alkyl; represents 
H, benzyl, etc.; R3 represents H, C^^ alkyl, etc.; and R4 represents hydrogen atom or halogen {WO97/03054). 
[0007] As a compound which has a selective SSTR4 binding activity and is expected to have a glaucoma treating 
activity, there is known a compound represented by the fomiula: 



45 




55 



[0008] (J. Am. Chem, Soc., voL1 20, pp.1368-1373, 1 998; W097/43278). 

[0009] As a compound having a somatostatin receptor binding acuity, especially a selectwe SSTR2 agonist activity, 
a compound represented by the fomiula: 
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wherein Ri represents q.^oalkyl, etc.; Ria represents H. etc.; represents -O. etc.; E represents -SOo- etc • 
B represents 2 » ■» 



20 



25 



etc.; 



30 




represents 5- or 6-membered aromatic or non-aromatic ring; G represents N, CH or C; Y represents -0(0)- etc ■ X 
represents -N(Rii). (RI1 represents H. etc.), etc.; v / . 



40 



45 



represents 5- to 10-membered condensed aryl. etc.; Z2 represents -0-. etc.; Ric represents H. etc.; W represents H 
etc : k represents 0 orl; Q represents -(CH2),-V-(CH2V (x and y each represent 0. 1. 2. 3. 4. 5 or 6; V represents 6- 
to 12-membered aromatic monocyclic or bi-cydic ring). etc.:and R8 represents H, etc. (W098/44921); andacompound 
represented by the fomiula: f"uiiu 



50 



55 
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wherein Ri represents C,.io etc.; R^a represents H, etc.; represents -0-. etc.. E represents -SOg-. etc.; 
B represents 



etc., 




represents 5- or 6-memberecl aromatic or non-aroniatic ring; G represents N, CH or C; Y represents -C(0)-. etc.; X 
represents -N(R''i)- (R^'' represents H, etc.), etc.; 



represents 5- to lO-mennbered condensed aryl, etc.; represents -0-. etc.; R^^ represents H. etc.; W represents H, 
etc.; k represents 0 or 1; Q represents -<CH^,-V-(CH2)y- (x and y each represent 0. 1. 2. 3, 4, 5 or 6; V represents 
C3.10 saturated or partially saturated aromatic monocyclb or bi-cyclic ring containing 1 to 4 nitrogen atoms and 0 to 2 
oxygen atoms or sulfur atoms), etc.; and RS represents H, etc.; (W09a/45285). 
[0010] On the other hand, the following compounds are known as amine derivatives. 

1) J. Med. Chem., vol.34, pp.2624-2633, 1991 describes, as a compound having a weak analgesk: at^hffty, a 
compound represented by the following fomiula: 
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2) JP^-8-1 76087 describes 3-(N,N<limethyiaminomethyI)-1 ,2,3,4-tetrahydroquinoline as a synthetic intennedlate 
for a compound represented by the fomiula: 



IS 



20 




wherein represents arylamino such as 



30 



35 



40 



I 

(A represents a direct bond, methylene, ethylene, Imino. oxy orthio; Rg represents C,^ alkoxycarbonylami- 
no-C,^ alkyi, etc.; represents hydrogen orC^^ alkyl; R„ represents hydrogen or halogen; etc.): X represents 
carbonyl, etc.; Rg and Rg represent hydrogen, etc.; Rj represents hydroxyl, etc.; Rg represents hydrogen etc • R, 
represents hydrogen, etc.; Rg represents aliphatic group, etc., which is described to be useful in the treatment of 
hypertension. 

3) WO97/12860 describes, as a compound having an acyl-coenzyme A: cholesterol acyltransferase inhibiting ac- 
tivity and a Kpid peroxidation inhibiting activity, a heterocyclic derivative represented by the formula: 



45 



50 




55 



Wherein at least one of R^ . Rg and Rj represents alkyl or alkenyl which is substituted by hydroxy, an acidc group 
alkoxycarbonyl or -NR9R10 (Rg and R^ each represent hydrogen atom or lower alkyO, etc.. and the remaining two 
groups independently represent hydrogen atom, lower alkyl or lower alkoxy; either R, or R. represents a group rep- 
resented by the fomiula: -NHCOR7 wherein R7 represents alkyl, ete.. and the remaining group represents hydrogen 
atom, lower alkyl or lower alkoxy; Rg represents alkyl, alkenyl. alkoxyalkyl. alkylthioalkyi, cycloalkyl. cycloalkylalkyi or 
aiylalkyi; Z represents nitrogen atom substituted by Rg. or a linker group forming 5-membered ring or 6-membered 
nng together with a carbon atom of benzene ring attached to the nitrogen atom and a caibon atom adjacent to the 
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carbon atom, or a pharmaceutlcally acceptable salt thereof. 

[001 1 ] Conventional somatostatin and Its analogues are all peptides. They are problematic in their oral absorbability, 
phamnacokinetics, etc. and are therefore unsatisfactory as medicines. It is desired to develop a compound which is 
different from conventional known compounds in Its chemical stmcture, and which has a selective or nonselective 
affinity to somatostatin receptor subtypes, or an excellent somatostatin receptor binding inhibitory activity, etc., and 
whbh has satisfactory properties as a medicine. 

DISCLOSURE OF INVENTION 

[0012] The present inventors have studied various compounds having a somatostatin receptor binding inhibitory 
activity, and, as a result, have found, for the first time, that a compound of the fonnuta: 




wherein X and X* are the same or different and each represents a hydrogen atom, a fluorine atom, a chlorine 
atom or an amino optionally having substrtuents, and at least one of X and X* represents a fluorine atom, a chlorine 
atom or an amino optionally having substituents; 

R** and represent a hydrogen atom or C^^ alkyl optionally having substituents. or R^ and R2, together with the 
adjacent nitrogen atom, form a nitrogen-containing heterocyclic ring optionally having substituents; 
Y and Q are the same or different, and each represents a bond or a spacer having a main chain of 1 to 6 atoms; 
^ represents a single bond or a double bond; 

T^ and are the same or different, and each represents C(R9) (R^ represents a hydrogen atom, a hydroxy or 
alkyl) or N, when each of the adjacent ^ is a single bond, and C when the adjacent ^ is a double bond; and 
Ar represents an aromatic group optionally having substituents, a C3.9 cycloalkyi group optionally having substit- 
uents, a 3 to 9-memt>ered saturated heterocyclic group optionally having substituents. a hydrogen atom or a hal- 
ogen atom; provided that 6-chloro-3-(R,S)-(N.N-dimethyiamino)methyl-1 -[3-(indo^3-yl)-2^(R)-(4-phenylpiperazin- 
1 -yl)cart)onylaminolpropanoyll-1 ,2.3.4-tetrahydroquinoline; 6-chloro-3-(R,S)-(N,N-dimethylamino)methyl-1-[3-(in- 
dol-3-yI)-2-[(R)-4-(2-oxo-2,3-dihydro-1 H-benzlmidazoM -yl)piperidinocarit)onylammolpropanoylH .2,3.4-tetrahyd- 
roquinoline and 1 -ben2oyl-N-{(RV2-[6-chloro*3-[(N,N-dimethylamlno)methyl]-1 ,2,3,4-tetrahydroquinolln-1 -ylj- 
1 -[3-<indol-3-yOpropanoyO-4-plperidinecarboxamide are excluded; or a salt thereof [hereinafter sometimes refen-ed 
to as compound (I)] has, based on its characteristfc structure, an unexpectedly excellent somatostatin receptor 
binding inhibitory activity, and that these connpounds have low toxicity, etc and are therefore satisfactory as med- 
icines. Based on these findings, the inventors have completed the present invention. 

[0013] SpecificaJly. the present Invention relates to: 

[1] a compound of the formula: 



EP 1227 090 A1 




wherein X and X' are the same or different, and each represents a hydrogen atom, a fluorine atom, a chlorine 
atom or an amino optionally having substituents, and at least one of X and X' represents a fluorine atom, a chlorine 
atom or an amino optionally having substituents; 

Ri and R2 represent a hydrogen atom or C^^ alkyi optionally having substituents, or and R2, together with 
the adjacent nitrogen atom, form a nitrogen-containing heterocyclic ring optionally having substituents; 

Y and Q are the same or different, and each represents a bond or a spacer having a main chain of 1 to 6 atoms; 
^ represents a single bond or a double bond; 

V and T2 are the same or different, and each represents C(R9) (R^ represents a hydrogen atom, a hydroxy 
or alkyI) or N, when each of the adjacent ^ is a single bond, and C when the adjacent ... is a double bond; 
and 

Ar represente an aromatic group optionally having substituents, a cycloalkyi group optionally having sub- 
stituents, a 3 to 9-membered saturated heterocyclic group optionally having substituents, a hydrogen atom or 
a halogen atom; provided that 6-chIoro-3-(R,S)-{N,N-dimethylamino)methyl-1-[3-(indol-3-yl)-2-[(R)-(4-phenyl- 
piperazin-1 -yl)cart)onylamino]propanoyl]-1 ,2,3,4-tetrahydroquinoline; 6-chloro-3-(R,SHN,N-dimethylamino) 
methyl-1-[3-{indol-3-yO-2^{R)-4-(2-^xo-2,3-dihydro-IH-ben2imidazol-1-yl)piperidl^ 

panoyl]-1 ,2,3,4-tetrahydroquinoline and 1 -benzoyl-N-[(R)-2-[6-chloro-3-[(N,N-dimethylamino)methyl]- 
1,2,3.4-tetrahydroquinoiin-1-yl]-1-[3-(indol-3-yI)propanoyI]-4-piperidinecarboxamide are excluded; or a salt 
thereof; 

[2] a compound of the fonnula: 




wherein X and X' are the same or different, and each represents a hydrogen atom, a fluorine atom, a chlorine 
atom or an amino optionally having substituents, and at least one of X and X' represents a fluorine atom, a chlorine 
atom or an amino optionally having substituents; 

Ri and R2 represent a hydrogen atom or C^^ alkyi optionally having substituents, or Ri and R2, together with 
the adjacent nitrogen atom, form a nitrogen-containing heterocyclic ring optionally having substituents; 
Y and Q are the same or different, and each represents a bond or a spacer having a main chain of 1 to 6 atoms; 
^ rqaresents a single bond or a double bond; 
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T*" and are the same or different, and each represents C{FP) (FP represents a hydrogen atom, a hydroxy 
or alkyl) or N, when each of the adjacent ^ is a single bond, and C when the adjacent ^ is a double bond; 
and 

Ar represents an aromatic group optionally having substituents, a C3.9 cycloalkyi group optionally having sub- 
5 stituents, a 3 to 9-membered saturated heterocyclic group optionally having substituents, a hydrogen atom or 

a halogen atom; or a salt thereof; 

[3] the compound according to Item [1], wherein compound (I) is represented by the formula: 



15 



20 




wherein each symbol has the same meaning as in item [1]; 
25 [4] the compound according to any of items [1 ] - [3], wherein X and X* are the same or different, and each represents 

a hydrogen atom, a fluorine atom or a chlorine atom, and at least one of X and X* represents a fluorine atom or a 
chlorine atom; 

^ represents a single bond; 
30 V and are the same or different, and each represents CH or N; and 

Ar is an aromatic group optionally having substituents; 

[5] the compound according to any of Items [1] - [3], wherein X is a fluorine atom or a chlorine atom and X* is a 
hydrogen atom; 

35 [6] the compound according to any of Items [1] - [3], wherein X is a chlorine atom and X* is a hydrogen atom; 

[7] the compound according to any of items [1] - [3], wherein and R2 are each C^^ allcyl, or and R2 fomi a 

5- or 6-membered cyclic amino group together with the adjacent nitrogen atom; 

[8] the compound according to any of items [1] - [3], wherein R^ and R2 are each C^^ alkyl; 

[9] the compound according to item [1], wherein the spacer having a main chain of 1 to 6 aton^ represented by Y 
40 and Q is a divalent group comprising of 1 to 3 groups selected from -0-, -S-, -CO-, -SO-, -SOg -NR8- (R8 is a 

hydrogen atom, an optionally halogenated 0^.5 alkyf. an optionally halogenated C^^ all(yl-cart3onyl, an optionally 

halogenated C^^ alkylsulfonyi) and an optionally halogenated divalent C^^ non-cydtc hydrocarbon group; 

[10] the compound according to any of items [1] - [3], wherein Y is a bond, C^.g alkylene or -CHgO-; 

[11] the compound according to any of items [1] - [3], wherein Y is a bond or C^.g alkylene; 
45 [1 2] the compound according to any of items [1 ] - [3], wherein Q is =CH-, -GH2-. -0-, -S-. -CO-, -SOg-, -CO-CHg-, 

-CH2-NH-CO- or -CH2-O-CH2-; 

[13] the compound according to any of items [1] - [3], wherein Q is -CO-; 

[14] the compound according to any of items [1] - [3J, wherein ^ represents a single bond. is CH and T2 is N; 
[15] the compound according to any of items [1] - [3], wherein^ represents a single bond, is N and is CH; 
so [1 6] the compound according to any of items [1] - [3], wherein ^ represents a single bond, T" is N and Is N; 

[17] the compound according to any of items [1] - [3], wherein Ar is a monocyclic aromatic group optionally having 
substituents; 

[18] the compound according to any of items [1] - [3], wherein Ar is a fused aromatic group optionally having 
substituents; 

55 [19] the compound according to item [17], wherein Ar is phenyl whbh may have 1 or 2 substituents selected from 

a halogen atom, a cyano, an optionally habgenated C^^ alkyl and an optionally halogenated C^^ alkoxy; 
[20] the compound according to Item [18], wherein Ar is indol-2-yl which may have 1 or 2 substituents selected 
from a halogen atom, an optionally halogenated C^^ alkyl and an optionally halogenated C^^ alkoxy; 
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[21] the compound according to item [IB], wherein Ar is inden-2-yl, isoquinolyl or 2-oxo-2,3-dlhydro-1H-ben2imi. 
dazol-1 -yl; 

[22] the compound according to item [2], which is of the formula: 




or 



J' 




wherein Xi represents a hydrogen atom, a fluorine atom, a chlorine atom or an amino optionally havinq 
substituents; 

R^' and R^* each represent a hydrogen atom or a C^^ alkyl; 
R^o represents a C^^ alkyl; and 
R11 represents a halogen atom; 

[23] the compound according to item [22], wherein X1 represents a chlorine atom, Ri' and RZ* each represent a 

C1.3 alkyl. Rio represents a 0^.3 alkyl, and Rii represents a halogen atom; 

[24] N-[{1R).2^(3R).6KJhloro-3-[(dimethylamlno)-methyl].1.2.3,4.tetrahydro-1.quinoliny^ 

2-oxoethyQ.1.(1-methyIindol-2-ylcarbonyl)-4-piperidinecarboxamlde (Example 51), 

N^{1R)-2-[(3R^6K^hloro-3-[(dimethylamlno)methyl]-1,2.3.4-tetrahydro.1-quino^nyl^^^^ 

2-oxoethyO-1 -(3-isoquinolylcarbonyl)-4-plperidinecarboxamide (Example 118), 

N-[{1 R)-2^(3R)-6-chloro.3.((dimethylamino)methyl].1 ,2,3.4-tetrahydro-1 -qu 

oethyO-4-(4-fluorobenzoyl)-1-piperidlnecarboxamide (Example 129), 

4-(4^hlorobenzoyl).N-[(1 R)-2-[(3R)-6^loro.3-[(dlmethylamino)methyI]-1 ,2,3.4.tetrahydro-1 "quinolinyll-i-H-in- 
doi-3-ylmethyl)-2-oxoethyl]-1 -piperidinecarboxamide (Example 1 30). 

N-[(1R)-2^(3R)-6-chloro-3-[(dlmethylamino)methyl]-1,2,3,4-tetrahydro-1^uinollny^ 
2-oxoethyG-4-(4-chlorophenoxy)-1 -piperidinecarboxamide (Example 1 42), 

N-[(1 R).2^(3R).6^loro-3-[(dlmethylamlno)methyl].1 .2.3,4-tetrahydro-1 -quinollny 
2-oxoethyO-4-phenoxy-l-piperidlnecarboxamide (Example 145), 

N-[(1 R)-2-[(3R).6-chloro-3-[(dimethylamlno)methyl]-1 ,2.3.4-tetrkhydro-1 -quinollnyl]-1 -(1 H-indol-3-ylmethyI). 
2-oxoethyO-4^(4-fluorophenyl)sulfonyO-1-piperldlnecarboxamide (Example 148), 
N^(1 R)-2-[(3R).6-chloro-3.[(dimethylamino)methyl]-1 .2,3.44etrahydr^^ 
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2- oxoethyl]-4-[(4-chlorophenyf)sulfonyl]-1 -piperidinecarboxamide (Example 1 50), 

3- (1 -benzoyl-4-plperidlnyl)-N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 !2,3,4-tetrahydro-1 -quinolinyQ- 

1- (1-lndol-3-ylmethyl)-2-oxoethyl]propanamide (Example 31), 

2- [(1 -benzoyl-4-piperidiny[)oxyJ-N-[(1 R)-2-[(3R)-6-chloro-3-[dlmethylamjno]methylJ-1 .2,3,4-tetrahydro-1 -quinoli- 
nyl]-1 -(1 -indol-3-ylmethyl)-2-oxoethyl)acetamide (Example 33), or a salt thereof; 

[25] a prodrug of the conrtpound according to any of Items [1] - [3]; 

[26] a method for producing a compound of item [1] or a salt thereof, which comprises reacting a compound of the 
fomnula: 




(IV) 



wherein each symbol has the same meaning as in item [1 ], or a salt thereof, and a compound of the fomnula: 



HO 



\^^p™^i T=0— Ar 
0 ^ 



wherein each symbol has the same meaning as in item [1], or a salt thereof; 
[27] a method for producing a compound of the fomnula: 




wherein each symbol has the same meaning as in item [1], or a salt thereof, which comprfees reacting a 
compound of the formula: 



11 



EP1227090A1 




(VII) 



wherein each symbol has the same meaning as above, or a salt thereof, and a compound of the fomiula: 

L^-Q-Ar 

wherein Li fe a leaving group, and other symbols have the same meanings as in Item [1], or a salt thereof- 
S i JSSHJ ft^rwT " "'^P'^ses the compound according to any of items [1 J - [3]. a salt thereof 

[29] the composition according to item [28], which is a somatostatin receptor binding inhibitor 
30 the composition according to item [29], which is a somatostatin subtype 2 receptor binding Inhibitor: 
[31] the composrhon according to item [28], which is a somatostatin receptor agonist- 
[32J the composition according to item [31], which is a somatostatin subtype 2 receptor agonist- 
[33] the composition according to item [28]. which is a prophylactic or therapeutic agent for dittos or diabetic 
nepnropatny; 

T*"""^ f^®'- ^ ^ prophylactic or therapeutic agent for tumors such as ac- 
romegajr, TSH-producing tumors, nonsecretory (afunctional) hypophysial tumors, ectopic AC7H (adrenocortico- 
trophc homione)-producing tumors, medullar thyroid carcinoma, VIP-producIng tumors, glucagon-producing tu- 
mors, gastnn-producing tumors, insulinoma and carotinoid; 

[35] decomposition according to item [28], which is a prophylactic or therapeutic agent for diarrhea due to neu- 
roendocrine tumors, or dianliea due to AIDS; 

[36] a nneftod for inhibiting somatostatin receptor binding, which comprises administering to a mammal an effectwe 
arflount of the compound according to any of items [1] - [3], a salt thereof or a prodrug thereof- 
[37] use of the compound according to any of items [1 ] - [3], a salt thereof or a prodrug thereof for manufacturing 
a somatostatin receptor binding inhibiton and uiawiuimg 
[38] a compound of the fonnula: 




(YIO 



wherein each symbol has the same meaning as In item [1], or a salt thereof. 
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, BEST MODE FOR CARRYING OUT THE INVENTION 

[0014] In the above formula, X and X* are the same or different, they represent a hydrogen atom, a fluorine atom, a 
chlorine atom or an amino optionally having substituents and at least one of X and X* represents a fluorine atom, a 
chlorine atom or an amino optionally having substituents. 

[0015] Preferably, X and X' are the same or different, they represent a hydrogen atom, a fluorine atom or a chlorine 
atom, and at least one of X and X' represents a fluorine atom or a chlorine atom. More preferably, X represents a 
fluorine atom or a chlorine atom and X' represents a hydrogen atom. 

[0016] The substltuent In the "amino optionally having substituents" represented by X and X' includes an optionally 
halogenated C^^ alkyl, formyl, an optionally halogenated C^^ alkyl-carbonyl, 0^^ alkoxy-caitonyl, and an optionally 
halogenated C^^ alkylsutfonyl. 

[0017] The "optionally halogenated 0^^ alkyl" is exemplified by those mentioned as the "substltuent" in the later- 
described "nitrogen-containing heterocyclic ring optionally having substituents" fomned by R** and R2 together with the 
adjacent nitrogen atom. 

[0018] The "optionally halogenated C^^ alkyl-carbonyP, "optionally halogenated C^_^ alkoxy-carbonyl" and "option- 
ally halogenated 0^^ alkylsulfonyl" are exemplified by those mentioned as the later described "substltuent" in "0,^ 
alkyl optionally having substituents" represented by and R^. 

[0019] In the above formula, the "C,^ alkyl" in the "C^^ alkyl optionally having substituents" includes, for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, etc. Among those, methyl, ethyl, 
propyl are preferred. 

[0020] The "substituenr in said "C^^ alkyl optionally having substituents" includes, for example, halogen atoms (e. 
g., fluorine, chlorine, bromine, iodine, etc.), C^.aalkylenedioxy (e.g., methylenedioxy, ethylenedioxy, etc.), nitro, cyano, 
optionally halogenated cycloalkyi, optionally halogenated 0^^ alkoxy, optionally halogenated C^^ alkyfthio, hy- 
droxy, amino, mono-Ci^ alkylamino (e.g., methylamlno. ethylamino, propylamine, isopropylamino, butylamino, etc.). 
di-Ci^ alkylamino (e.g., dimethylamino, diettiylamino, dipropylamino, dibutylamino, ethylmetiiylamino, etc.), formyl, 
cartsoxy, carbamoyl, thiocarbamoyi, optionally halogenated 0^^ alkyl-carbonyl, C^^ alkoxy-carbonyl (e.g., methoxy- 
carbonyl, ethoxycarbonyl, propoxycarijonyl. tert-butoxycarbonyl. etc.), mono-C^^ alkyl-carbamoyl (e.g., methylcar- 
bamoyl, etfiylcartamoyi, etc.), di-C^^ alkyl-carbamoyl (e.g., dimethylcafbamoyi, diethyicarbamoyi, ethylmethylcar- 
bamoyl, etc.), optionally halogenated C^.g alkylsulfonyl, formylamino, optionally halogenated C^^ alkyl-carboxamide, 
C^^ alkoxy-carboxamide(e.g., methoxycartDoxamlde, etiioxycarboxamtde, propoxycarboxamkie, butoxycarboxarriide, 
etc.), alkylsulfonylamino (e.g., mettiylsulfonylamino, ethylsulfonylamino, etc.), C^^ alkyl-cartsonyloxy (e.g.. ace* 
toxy. propanoyloxy, etc.), C^^ alkoxy-cartjonyloxy (e.g., metiioxycarbonyloxy, ethoxycarbonyloxy, propoxycarbonyloxy, 
butoxycarbonyloxy. etc.), mono-Ci^ alkyl-carbamoyloxy (e.g., methylcarbamoyloxy, ethylcarbamoyloxy, etc.), di-C,^ 
alkyl-carbamoyloxy (e.g.. dimethylcarbamoyloxy, diethyfearbamoyloxy, etc.), aromatic group optionally having substit- 
uents, etc. The number of the substituents is, for example, 1 to 5, preferably, 1 to 3. When the number of the substituents 
is 2 or more, these substituents may be the same or different. 

[0021] The above-mentioned "optionally halogenated cycloalkyi" Includes, for example, a cycloalkyi (e.g., 
cydopropyl, cyclobutyl, cyclopentyl, cyclohexyl) whteh may have 1 to 5, preferably, 1 to 3 halogen atoms (e.g., fluorine, 
chlorine, bromine, iodine, etc.). Concrete examples are cydopropyl, cydobutyl. cydopentyl, cydohexyl, 4,4-dk:hloro- 
cyclohexyl, 2,2,3.3-tetrHfluorocyclopentyl, 4-chlorocyclohexyl, etc. 

[0022] The above-mentioned "optionally halogenated C^^ alkoxy" Includes, for example, C^^ alkoxy (e.g., mettioxy, 
ethoxy, propoxy, butoxy, pentyloxy, etc.) which may have 1 to 5, preferably, 1 to 3 halogen aton^ (e.g., fluorine, chlorine, 
bromine, iodine, etc.). Concrete examples are methoxy, difluoromethoxy, trtfluorometiioxy, ethoxy, 2,2,2-trifluoroethoxy, 
propoxy, isopropoxy, butoxy, 4,4,4-trifluorobutoxy, isobutoxy. sec-butoxy, pentyloxy, hexyloxy, etc. 
[0023] The above-mentioned "optionally halogenated C^^ alkylthio" Includes, for example, Ci_6 alkylthio (e.g., meth- 
ylthio, ethytthio, propylthio, isopropylthio, butylthio. sec-butylthio, tert-butylthio, etc.) which may have 1 to 5, preferably, 
1 to 3 halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.). Concrete examples are mettiylthio, difluorometh- 
yrthio, trifluoromethyltiiio. ethylthio, propylthio, isopropyltiilo, butyrthio, 4,4,4-trifluorobutylthio, pentylthio, hexylttiio, etc. 
[0024] The above-mentioned "optionally halogenated C,^ alkyl-cart^onyl" includes, for example, C,^ alkyl-carbonyl 
(e.g., acetyl, propanoyl, butanoyf, pentanoyi, hexanoyi, etc.) which may have 1 to 5, preferably, 1 to 3 halogen atoms 
(e.g., fluorine, chlorine, bromine, iodine, etc.). Concrete examples are acetyl, monochtoroacetyl. trifluoroacetyl, trichlo- 
roacetyl, propanoyl, butanoyf, pentanoyi, hexanoyi, etc. 

[0025] The above-mentioned "optionally halogenated C^^ alkylsulfonyl" indudes, for example, C,^ alkylsulfonyl (e. 
g., methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl. butylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl, 
etc.) which may have 1 to 5, preferably, 1 to 3 halogen atoms (e.g.. fluorine, chlorine, bromine, iodine, etc.). Concrete 
examples are methylsulfonyl, difluoromethylsulfonyf, trifluoromethylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropytsul- 
fonyl. butylsulfonyl, 4,4,4-trifluorobutylsutfonyl, pentylsulfonyl, hexylsulfonyl, etc. 

[0026] The above-mentioned "optionally halogenated C^ ^ alkyl-cart>oxamide" includes, for example, C^^ alkylcar- 
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boxamlde (e.g.. acetamide. propanamide, butanamide, etc.) which may have 1 to 5, preferably. 1 to 3 halogen atoms 
(e.g., fluorine, chlorine, bromine, iodine, etc.). Concrete examples are acetamide, trifluoroacetoamlde. propanamlde 
and butanamide. 

[0027] The above-mentioned "aromatic group optionally having substituents" is exemplified by one mentioned as 
the later-described Ar. 

[00281 The -nitrogen-containing heterocyclic ring" for the "nitrogen-containing heterocyclic ring optionally having sub- 
stituents" as formed by and R2 together with the adjacent nitrogen atom Includes, for example, 3- to 8-membered 
nitrogen-containing heterocyclic rings containing, In addition to carbon atoms, at least one nitrogen atom and optionally 

1 to 3 heteroatoms selected from the group consisting of nitrogen, sulfur and oxygen atoms. Concretely mentioned 
are aziridine. azetidine, morpholine. thiomoiphollne, piperidlne, piperazine, pyn-olidine, hexamethyleneimlne, heptam- 
ethylenelmine, hexahydropyrimldine, 1 ,4-dia2epane, and unsaturated cyclic amines thereof (e.g., 1 ,2,5,6-tetrahydro- 
pyridine, etc.), etc. Among these, preferred are morpholine, piperidlne. piperazine. pyn-olldlne, etc. More preferred Is 
5- or 6-membered cyclic amino group (e.g., pyn^olidine, piperidlne). 

[0029] The "substituenT in said "nitrogen-containing heterocyclic ring optionally having substituents" Includes, for 
example, oxo, optionally halogenated C^e alkyl, optionally haiogenated C^,^ alkyl-carbonyl, optionally halogenated 
Ci^ alkylsuifonyl. Cg^^ aryl optionally having substituents. C7.19 aralkyl optionally having substituents, C... aryl- 
cartDonyl optionally having substituents. 5- to 10-membered aromatic heterocyclic group optionally having substituents, 
etc. The number of the substituents is, for example, 1 to 5, preferably, 1 to 3. When the number of the substituents Is 

2 or more, these substituents may be the same or different. 

[0030] The above "optionally halogenated 0^.5 alkyi" includes, for example. C^^ alkyl (e.g., methyl, ethyl, propyl, 
isopropyl. butyl, isobutyi, sec-butyl, tert-butyl. pentyi, hexyl, etc.) which may have 1 to 5, preferably, 1 to 3 halogen 
atoms (e.g.. fluorine, chlorine, bromine, Iodine, etc.). Concrete examples are methyl, chloromethyl, difluoromethyl, 
trichloromethyi. trifluoromethyl. ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl, pentafluoroethyl. propyl, 3,3.3-trifluoropropyr 
isopropyl, butyl, 4,4,4-trifluorobutyl, Isobutyi. sec-butyl, tert-butyl, pentyi. Isopentyi. neopentyl. 6.5.5-trifluoropentyl' 
hexyl, 6,6,6-trifluorohexyl, etc. 

[0031] The "optionally halogenated C^^ alkyl-cariDonyl", "optionally halogenated C^^ alkylsuifonyl" are exemplified 
by those menttoned as ttie "substituent" in the above "0^.6 a'ky' optionally having substituents". 
[0032] The "C6.14 aryr in the -Cg.^^ aryl optionally having substituents" includes, for example, phenyl, 1-naphthyl 
2-naphthyl, 2-indenyl, and 2-anttiryl. Among tfiose. phenyl is preferred. 

[0033] The "Cy.^ aralkyl" in the "C7..,9 aralkyl optionally having substituents" includes, for example, benzyl, phene- 
thyl. diphenylmethyl, triphenylmethyl, 1 -naphthylmethyl, 2-naphthylmettiyl. 2,2-diphenylethyl, 3-phenylpropyl, 4-phe- 
nylbutyl, 5-phenylpentyl. etc. Among tiiose, benzyl is prefen^ed. 

[0034] The **Cq.^^ aryl-carbonyl' In the "C6.14 aryl-carbonyl optionally having substituents" Includes, for example 
benzoyl. 1-naphthoyl, 2-naphttioyl. etc. 

[0035] The "5- to 1 0-membered aromatic heterocyclfc group" in the "5- to 1 0-membered aromatic heterocyclic group 
optionally having substituents" includes, for example. 5- to 1 0-mennbered (monocyclic or bfcyclic) aromatic heterocyclte 
group containing, in additfon to carbon atoms, preferably 1 to 4 of 1 or 2 kinds of heteroatoms selected frcm the group 
consisting of nitrogen, sulfur and oxygen atoms. Concretely, for example. 2- or 3-tiiienyl; 2-, 3- or 4-pyridyl; 2- or 3-furyl; 
2-, 4- or 5-tfiiazolyl; 2-, 4- or 5-oxazolyl; 1 3- or 4-pyrazolyl; 2-pyrazinyl; 2-, 4- or 5-pyrimldinyl; 1-. 2-or 3-pyrrolyl; 1-! 
2- or 4-imldazolyl; 3- or4-pyridazinyl; 3-lsothiazoIyl; 3-lsooxazolyl; 1 ,2,4-oxadiazol-5-yl; 1 ,2,4-oxadlazol-3-y|- 2- 3-' 4-' 

5- or B-qulnolyl; 1 3-. 4-. 5-. 6-. 7- or 8-lsoqulnolyl; 1 -, 2-, 3-. 4-. 5-. 6- or 7.indolyl; 1 -, 2-. 4- or 5-isoindolyi; 1 5- or 

6- phthalazinyl; 2-, 3- or 5-qulnoxallnyl; 2-, 3-. 4-. 5- or 6-benzofuranyl; 2-. 4-. 5- or 6-benzothlazolyl; 1 - 2- V 5- or 
6-benzimldazolyl, etc. ' * ' 
[0036] The -substituents- of tiie above "Cg.^^ aryl optionally having substituents", "C7.19 aralkyl optionally having 
substituents", "Cg-u aryl^jarbonyl optionally having substituents" and "5- to 1 0-membered aromatic heterocyclic group 
optionally having substituents" Includes, for example, halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.), 
C^.3 alkylenedloxy (e.g., methylenedioxy, etiiylenedloxy, etc.), nitro, cyano, optionally halogenated C^ g alkyl, optionally 
halogenated Cg^ cycloalkyl. optionally halogenated C^^ alkoxy. optionally halogenated C^^ alkylthio, hydroxy, amino, 
mono-Ci.e alkylamino (e.g.. methylamino. ethylamino, propylamine, isopropylamino, butylamino, etc.), dl-C^ e alkylaml- 
no (e.g., dimetiiylamlno. diethylamino, dipropylamino, dibutylamino, etiiylmethylamino, etc.). fonriyl, ca'rboxy car- 
bamoyl, tiilocarbamoyl, optionally hatogenated C^^ alkyl-carbonyl. C^^ alkoxy-cariDonyl (e.g. , mettioxycarbonyl etiiox- 
ycartjonyl. propoxycart>onyl. tert-butoxycarbonyl, etc.), mono-Ci^ alkytearbamoyi (e.g., methylcarbamoyi, ethylcar- 
bamoyl, etc.), di-C^^alkyl-carbamoyl (e.g., dImethylcariDamoyI, diettiylcariDamoyI, ethylmettiylcarbamoyi, etc.), option- 
ally halogenated C^^ alkylsuifonyl, fonnylamino, optionally halogenated C^^ alkylcarboxamide, C^^ alkoxy-carboxa- 
mide (e.g., methoxycarboxamide, etfioxycaiboxamide, propoxycartjoxamlde. butoxycarboxamlde. etc.). C^^ alkylsul- 
fonylamino (e.g.. methylsulfonylamino, etiiylsulfonylamino. etc.), C^^ alkyl-carbonyloxy (e.g., acetoxy, propanoyloxy, 
etc.). C,^alkoxy-cart)onyloxy (e.g., metiioxycarbonyloxy. etiioxycarbonyloxy. propoxycari^onyloxy. butoxycarbonyloxyi 
etc.), mono-Ci^ alkyl-carbamoyloxy (e.g., mettiylcarisamoyloxy, ethytearbamoyloxy. etc.), di-C^^ alkylK:arbamoyk)xy 
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(e.g., dimethylcarbamoyloxy, diethylcarbamoyloxy, etc.). etc. The number of the substituents is, for example, 1 to 5. 
preferably, 1 to 3. When the number of the substituents is 2 or more, these substituents may be the same or different. 
[0037] The "optionally halogenated C^^ alkyl" is exemplified by those mentioned as the "substituenr in the above 
"nitrogen-containing heterocyclic ring optionally having substituents". 

[00381 The "optionally halogenated cycloalkyl". "optionally halogenated C^^ alkoxy", "optionally halogenated 
alkylthio", "optionally halogenated C^^ alkyl-carbonyr, "optionally halogenated C^^ alkylsulfonyr and "optionally 
halogenated C^e alkyl-carboxamide" are exemplified by those mentioned as the "substituent" in the above "C,.6 alkyl 
optionally having substituents". 

[0039] For Ri and R2, prefemed are C^^ alkyl. more prefenred are methyl, ethyl and propyl; the most preferred is 
methyl. 

[0040] In the above formula, the "spacer having a main chain of 1 to 6 atoms" represented by Y and Q means a 
spacer in which 1 to 6 atoms of a main chain are combined in a straight-chain fonm. The "number of atonns of a main 
chain" Is counted so as the number of atoms of the main chain is minimum. 

[0041] The "spacer having a main chain of 1 to 6 atoms" includes, for example, divalent group comprising 1 to 3 
groups selected from -0-, -S-. -CO-, -SO-, -SOg-, -NR8-(R8 is hydrogen atom, optionally halogenated C^^ alkyl, op- 
tionally halogenated C.,^ alkyl-caibonyl, optionally halogenated C^^ alkylsulfonyl) and optionally halogenated divalent 

non-cyclic hydrocarbon group. 
[0042] The "optionally halogenated 0^^ alkyl" is exemplified by those mentioned as the "substituent" in the above 
"nitrogen-containing heterocyclic ring optionally having substituents". 

[0043] The "optionally halogenated C^^ alkyl-carbonyl" and "optionally halogenated 0^.^ alkylsulfonyl" are each ex- 
emplified by those mentioned as the "substituent" in the above-mentioned "C^^ alkyl optionally having substituents". 
[0044] The "divalent C^^ non-cydlc hydrocarbon group" in the "opttonally halogenated dhralent C^^ non-cyclic hy- 
drocarbon group" includes, for example, 

(1) alkylene (e.g., -CHg-. -CF2-. -(CHzh'. -{0^2)3'* '{OH^^-, -(CHg)^. -(CH2)6-, -CHCCHa)-. -C(CH3)2-. -OH 
(CF3)., .CH(CH3)CH2-. -C(CH3)2CH2-. -(CH(CH3))2-, -(CF2)2-. -(CH2)2 C(CH^2'^ ^{CHr,)^ CiCH^}^^, etc.); 

(2) C2^ alkenylene (e.g., -CH=CH-. -CH2-CH=CH-, -CH2-CF=CH-, -C(CH3)2-CH=CH-, -CH2-CH=CH-CH2-, 
-GH2-CH2-CH=CH-, -CH=CH-CH=CH-, -GH=CH-CH2-CH2'CH2-, etc.) ; 

(3) Cg^ alkynylene (e.g.. -C^C-, -CHg-C^C-. -CHg-CsC-CHa-CHg-. etc.); 

each of which may have 1 to 5, preferably 1 to 3 halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.), etc. 
[0045] The preferable examples of said "spacer having a main chain of 1 to 6 atoms" are 

(1) C^^ alkylene which may have 1 to 3 halogen atoms (e.g., -CH2-, -CF2-, -(CH2)2-, -(^^2h'* -(CHg)^-, -(CH2)5-. 
- (CH2)6-. -CHCH3.. -C(CH3)2-, -CH(CF3)-, .CH(CH3)CH2-, -C(CH3)2CH2-, -(CH(CH3))2-. -(CF2)2-, '{OH^hO 
(CH3)2-. -(CH2)3C(CH3)2-. etc.); 

(2) C2^ alkenylene which may have 1 to 3 halogen atoms (e.g., -CH=CH-. -CH2-CH=CH-, -CH2-CF=CH-, -C 
(CH3)2-CH=CH-. -CH2-CH=CH-CH2-. -CH2-CH2-CH=CH-. -CH=CH-CH=CH-, 
-CH=CH-CH2-CH2-CH2- etc.); 

(3) C2^ alkynylene whch may 1 to 3 halogen atoms, (e.g., -0^0-, •0^2-0^0, -CH2-CeOCH2-CH2-, etc.); 

(4) -(CH2)^iO(CH2)^-. -(CH2)v,iS(GH2)^-, -(CH2)„iCX)(CH2)v^-. -(CH2)wiSO(CH2)^-, -(CH2)wiS02 {OH^)^', 
-(CH2)v,iNR8(CH2)w2-; 

(5) -(CH2)«3C0 NR8 (CH2)^-. -(CH2)w3NR^C0(CH2)w4-. -(CH2)^S02 NR8(CH2)w4-. -(OHz)^ NRSSO2 (CHg)^-. 
-(CH2)w3COO{CH2)^S 

(6) -(CHa)^ NR8C0 NR«'(CH2)w6-; 

(RS has the same meanings as above; R^ has the same meanings as R^; w1 and w2 represent an integer of 0 
to 5 and w1 + w2 represents 0 to 5; w3 and w4 represent an integer of 0 to 4 and w3 + w4 represents 0 to 4; w5 and 
w6 represent an integer of 0 to 3 and w5 4- w6 represents 0 to 3) 

[0046] The "spacer having a main chain of 1 to 6 atoms" represented by Y is, preferably, C^.2 alkylene (e.g., -CHg-. 
-(CH2)2-. etc.), -(CH2)wiO(CH2)w2- symbols have the same meanings as above), etc. More preferred is C1.2 
alkylene (e.g., -CH2-, -(CH2)2-. etc.). etc. 

[0047] The "spacer having a main chain of 1 to 6 atoms" represented Q is, preferably, C^.2 alkylene (e.g., -CH2-, 
-(CH2)2-. etc.). -(CH2)^iCO(GH2)^.. -(CH2)«^COO (CHz)^^.'* -(CH2)^NR8CO(CH2)^-. -(CH2)^S02(CH2)«2- (the 
symbols have the same meanings as above); more preferably, -(CH2),^iCO(CH2)^-, -(Chy^COoicHa)^*- (the sym- 
bols have the same nneanings as above), etc. 

Y represents, preferably, a bond. C^.g alkylene (e.g.. -CHg-, -(012)2-. ®tc.). <)H20-, etc. More preferred is a bond 
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or Ci.2 alkylene (e.g., -CHg-, -(CH2)2-, etc.), etc. 

Q represents, preferably, a bond. C^.^ alkylene (e.g., -CHj-, -{CH^^-' =CH-, etc.), -(CH2)^CO(CH,)^- 
-(CH2)^COO(CH2)^.. -(CH2)^NR8CO(CH2)^-. -(CH2)„,S02 (CH2)^-. - (CH2)^, ^(CHg)^- (the symbols have 
he sarpe meanings as above); more preferred is a bond, - (CH2)^CO(CH2)^-, -(CH2)^COO(CH2)^-. -(CH^O 
{CH2)w2- (the symbols have the same meanings as above), etc. Among those, =CH-. -CHg-, -0-. -S-. -CO-. -SO,- 
-CO-CH2-, -CH2-NH-CO-, -CHg-O-CHg-are preferred and -CO- is particularly preferred. 

[00481 In the above fomiuia, ^ represents a single bond or a double bond, preferably, a single bond 
[0049] In the above fomiuia. when each of adjacent ^is a single bond. "P and T2 are the same or different they 
represent CJF^ (R^ r^resents a hydrogen atom, a hydroxy or C,^ alkyi) or N and when each of the adjacent ... is a 
double bona, T* and represent C. 

[0050] The "Ci^ alkyI" represented by R9 is exemplified by those mentioned In the 'C,^ alkyi optionally having 
substituents" represented by the above-mentioned Ri and R2 ' » 

[0051] When each of adjacent^ is a single bond. V and are the same or different, and they represent CH or N 
Among those, preferred is the case in which V is =CH- and is =N-. 

[0052] Also, preferred are the case in which Ti is N and T2 is CH. and the case in which both Ti and represent N 
[0053] In the above formula, the "aromatic group" in the "aromatic group optionally having substituents" includes 
for example, monocyclic aromatic group, fused aromatic group, aromatic ring assembly group, etc. 
[0054] Said monocyclic aromatic group includes, for example, a monovalent group which is derived by removing an 
optional hydrogen atom from monocyclic aromatic group. The "monocyclic aromatic ring" includes, for example ben- 
zene and a 5- or 6-membered aromatic heterocyclic ring. 

[0055] The "5- or 6-membered aromatic heterocyclic ring" includes, for example. 5- or 6-membered aromatic hete- 
rocyclic nngs containing, in addition to carbon atoms, one or more (e.g.. 1 to 3) heteroatoms selected from the group 
consisting of nrtrogen, sulfur and oxygen atoms, etc. ConcreteV menttoned are thiophene. furan, pyrrole, imidazole 
pyrazole. thiazole. isothiazole. oxazole, isoxazole, pyridine, pyrazine, pyrimidine, pyridazine, 1 ,2,4-oxadiazole' 
1 ,3,4-oxadiazole, 1 ,2,4-thiadiazole, 1 ,3.4-thiadiazole, furazane, etc. 

[0056] The concrete examples of "monocyclic aromatic group- are phenyl, 2- or 3-thienyl, 2- or 3-furyl 2- 3- or 
4-pyndyl 2-, 4- or5-thiazolyl. 2-, 4- orS-oxazolyl, 3-or 4-pyrazolyl, 2-pyrazinyl, 2-. 4- or5s)yr1midinyl. 1-. 2- or3-pi^rrolyl. 
1 -, 2- or 4-imidazolyl. 3- or 4-pyridazinyl, 3-isothiazolyl. 3-isooxa2olyl. 1 ,2.4-oxadiazol-5-yl, 1 ,2.4-oxadiazol-3-yl etc 
[0057] The fused aromatic group" includes, for example, a monovalent group derived by removing an optionki hy- 
drogen atom from afused polycyclic (preferably bi- to tetra-cycllc. preferably bi- ortri-cydic) aromatic ring. The fused 
polycyclic aromatic ring" includes, for example, a fused polycydte aromatic hydrocarbon, a fused poVcydic aromatic 
heterocyclic ring, etc. 

[0058] Said fused poVcyclic aromatic hydrocarbon" includes, for example, a Cg.,. fused polycyclic (bi- ortri-cyclte) 
aromatic hydrocarbon (e.g., naphthalene, indene, fluorene. anthracene, etc.), etc. 

[0059] Said fused polycyclic aromatic heterocyclic ring" includes, for example. 9- to 14-membered, preferably 9-ot 
10-membered fused polycyclte aromatic heterocyclic rings containing, in addition to carbon atoms, one or more (e g 
1 to 4) heteroatoms selected from the group consisting of nitrogen, sulfur and oxygen atoms, etc. The concrete exam- 
ples of fused poVcydic aromatic heterocydic ring" are benzofuran, benzothlophene. benzimidazole. benzoxazole 
benzothiazole. benzisothiazole. naphtho[2,3-b]thiophene, isoquinoline. quinoline, indole, quinoxaline, phenanthridine' 
phenothiazine, phenoxazine. phthalazine, naphthyridine, quinazoline. cinnoline. carbazole. p-carboline, acridine phen- 
adine, phthaiimMo, etc. , r 

[0060] Spedfic examples of the fused aromatic group" indudes. for example. 1-naphthyl; 2-naphthyl: inden-1-vl- 
inden-2-yl; 2-, 3-, 4-, 5- or S-quinolyl; 1-. 3-, 4-. 5-, 6-, 7- or 8-i8oquinolyl; 1-. 2-. 3-. 4-, 5-, 6- or 7-indolyl; 1-. 2-. 4- or 
5-isoindolyl; 1-, 5- or 6-phthalazinyl; 2-, 3- or 5-quinoxalinyl; 2-. 3-. 4-. 5-or 6-benzothienyl; 2-, 3-. 4-, 5- or 6-benzo- 
r!!!^, or6-benzothiazolyl: 1-. 2-, 4-, 5- or 6-benzimidazolyl. 2-oxo-2,3-dihydro-1H-benzimidazol-1-ylr etc. 

[0061] The aromatic ring assembly group" indudes, for example, a group derived by removing an optional hydrogen 
atom from aromatic nng assemblies in which two or more, preferably two or three aromatic rings are directly connected 
with each other by single bond(s) and the number of such direct ring junctions is one less than the number of the 
aromatic rings involved. 

[0062] TTie above-mentioned aromatic ring assemblies include, for example, aromatic ring assemblies fomied by 
two or three (preferabV two) groups selected from a C^^ monocyclic or fused polycydk: aromatfc hydrocarbon (e g 

[0063] Preferred examples of the aromatic ring assemblies indude one composed of two or three aromatic rings 
selected from the group consisting of benzene, naphthalene, pyridine, pyrimidine. thiophene, furan, thiazole isothia- 
zole, oxazde. 1,2,4-oxadiazde, 1 ,3.4-oxadiazole. 1 ^,4-ttiiadiazole. 1 ,3,4-thiadiazole, quinoline, isoquinoline, indole 
benzothlophene, benzoxazole, benzothiazole, and benzofuran. 

[0064J As specific examples of the "aromatte ring assembly group", mentioned are 2-. 3- or 4-biphenylyl- 3-(1-naph- 
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thyl)-1 ,2,4-oxadiazol-5-yl; 3-(2-naphthyl)-1 ,2,4-oxaclia2ol-5-yl; 3-(2-benzofuranyl)-1 ,2,4-oxacliazol-5-yl; 3-phenyl- 
1 .2.4-oxadiazol-5-yl: 3-{2-benzoxa2olyl)-1 ,2.4-oxadiazol-5-yl; 3-(3-indolyI)-1 ,2,4-oxadiazol-5-yl; 3-(2-indolyl)-1 ,2.4-ox- 
adiazoI-5-yl; 4-phenylthla2ol-2-yi; 4-(2-ben2ofuranyl)thia2ol-2-yl; 4-pheny!-1 ,3-oxazol-5-yl; S-phenyWsothlazoM-yl; 
5-phenyloxazol-2-yl; 4-(2-thlenyl)phenyl; 4-(3-thienyI)phenyl; 3-(3-pyridyI)phenyl; 4-(3-pyridyl)phenyl; 6-phenyl-3-pyri- 
dyl; 5-phenyl-1 ,3,4-oxadiazol-2-yl: 4-(2-naphthyl)phenyl: 4-(2-benzofuranyI)phenyl; 4,4'-terphenyl: etc. 
[0065] Among the "aromatic group" described in the above, preferred is "monocyclic aromatic group" and "fused 
aromatic group". 

[0066] Said "monocyclic aromatic group" is, preferably, phenyl. 2- or 3-thlenyl, 2-, 3- or 4-pyridyl. 

[0067] Said "fused aromatic group" is, preferably, fused polycyclic aromatic heterocyclic group and more preferably, 

2-benzothienyl, 2-benzofuranyl, indol-2-yl, indol-3-yt. 

[0068] The "substituenf in the "aromatic group optionally having substituents" represented by Ar includes, for ex- 
ample, 0X0. halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.), alkylenedloxy (e.g., methylenedioxy, 
ethylenedioxy, etc.), nitro, cyano, optionally halogenated C^^ alkyi, Cg-u aryloxy-Ci^ alicyl (e.g.. phenoxymethyl, etc.), 
alkyl-Cs-u aryl-Cg^ alkenyl (e.g., methylphenylethenyl, etc.), optionally halogenated Cg^ cycloalkyi, C7.19 aralkyi 
optionally having substituents. optionally halogenated C^^alkoxy, optionally halogenated C^^ alkylthio, hydroxy, Ce.14 
aryloxy optionally having substituents, Cy.^g analkyloxy optionally having substituents, amino, mono-C^^ alkylamino 
(e.g., methylamino, ethylamino, propylamine, isopropylamino, butylamino, etc.), di-C^^ alkylamino (e.g., dimethylami- 
no, diethylamino. dipropylamino, dibutylamino. ethylmethylamino, etc.), 5- to 7-membered saturated cyclic amino op- 
tionally having substituents, acyl. acytamino, acyloxy. etc. 

[0069] The "aromatic group" represented by Ar may have 1 to 5, preferably 1 to 3 of the above substituents at 
substitutable positions on the aromatic group. When the number of the substituents is two or more, those substituents 
may be the same or different. 

[0070] The "optionally halogenated 0^.6 alkyI" and "Cy.^g aralkyl optionally having substituents" are exemplified by 
those mentioned as the "substltuent" in the above "nitrogen-containing heterocydk: ring optionally having substituents". 
[0071 ] The "optionally halogenated cycloalkyi", "optionally halogenated C,^ alkoxy" and "optionally halogenated 
C^^ alkylthio" are exemplified by those mentioned as the "substituenf In the above "C^^ alkyI optionally having sub- 
stituents". 

[0072] The "C6.14 aryloxy" In the 'C^^^ aryloxy optionally having substituents" mentioned above includes, for exam- 
ple, phenyloxy, 1-naphthyloxy. 2-naphthyloxy. etc. 

[0073] The "Cy.^g aralkyloxy" In the aralkyloxy optionally having substituents" mentioned above Includes, for 
example, benzyloxy, phenethyloxy, diphenylmethyloxy, triphenylmethyloxy, 1-naphthylmethyloxy, 2-naphthylmethyl- 
oxy, 2,2-diphenylethyloxy, 3-phenylpropyloxy, 4-phenylbutyloxy, 5-phenylpentyloxy, etc. 

[0074] The "substituents" in the "Cq^^ aryloxy optionally having substituents" and "67.^9 aralkyloxy optionally having 
substituents" are exemplified by those mentioned as the "substltuent" in the above "Ce.^ aryl optionally having sub- 
stituents". The number of the substituents is, for example, 1 to 5, preferably, 1 to 3. When the number of the substituents 
Is 2 or more, these substituents may be the same or different. 

[0075] The "5- to 7-membered saturated cyclic amino" for the above "5- to 7-membered saturated cyclic amino op- 
tionally having substituents" includes, for example, morpholino, thiomorpholino, piperazin-1-yl, piperidino, pyrrolidin- 
1-yl, etc. The "5- to 7-membered saturated cyclic amino" may be condensed with benzene ring. 
[0076] The "substltuent" in sakj "5- to 7-membered saturated cyclk: amino" is exenplified by those mentioned as the 
■substituenf in the above "nitrogen-containing heterocyclic ring optionally having substituents". The number of the 
substituents is, for example, 1 to 5, preferably. 1 to 3. When the number of the substituents is 2 or more, these sub- 
stituents may be the same or different. 

[0077] The "acyP mentioned above includes, for example, an acyl represented by the following fonmulas: -CO-R^, 
-CO-OR3, -CO-NR3R^, -CS-NR3R*, -SOg-R^, -SO-R^a and -S02-NR3R*, 

wherein R3 is (0 hydrogen atom, (iO hydrocarbon group optionally having substituents, or (iii) heterocyclic group 
optionally having substituents; 

R^ is (0 hydrocarbon group optionally having substituents, or (li) heterocydk; group optionally having substituents; 
R^ represents hydrogen atom or C^^ alkyI; 

R3 and R^, taken together with the adjacent nitrogen atom, may form a nitrogen-containing heterocyclic ring op- 
tionally having substituents. 

[0078] The "hydrocaibon group" represented by R^ and R^^ in the "hydrocartjon group optionally having substituents" 
include, for example, chain or cyclic hydrocaibon group such as alkyI, alkenyl, alkynyl, cydoalkyi, aryl, aralkyl, etc. 
Among them, the foltowing C^.^g chain or cyclic hydrocart>on groups are preferable: 

a) C^^ alkyI (e.g.. methyl, ethyl, propyl, isopropyl, butyl, feobutyl, sec-butyl, tert-butyl, pentyl. hexyl, etc.), 
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b) Cg^ alkenyl (e.g., vinyl, allyl, isopropenyl, 2-butenyl, etc.), 

c) Ca^ alkynyl (e.g.. ethynyl, propargyl, 2-biJtynyl, etc.), 

d) cjreloallcyl (e.g.. cyclopropyl. cyclobutyl, cyclopentyl, cyclohexyl, etc.). and cycloalkyi being optionally 
condensed with one benzene ring, 'art 

e) C6.14 atyl (e.g., phenyl. 1-naphthyl. 2-naphthyl. 2-indenyl. 2-anthryl. etc.). preferably phenyl, 

0 C7.19 aralkyi (e.g.. benzyl, phenethyl, diphenylmethyl, triphenylmethyl. 1-naphthylmethyl. '2-naphthylmethvl 
2,2-dipheny»ethyl, 3-phenylpropyl. A^jhenylbutyl. 5-phenylpentyl, etc.), preferably benzyl. 

[0079] The "substituent" in the "hydrocarbon group opttonalV having substituenls- includes, for example, halogen 
atoms. (e.g.. fluorine chlorine, bromine, iodine, etc.). C,.^ alkylenedioxy (e.g.. methylenedioxy. ethylenedioxy, ete.). 
nrtro cyano opHonaJy halogenated C,^ alkoxy. optlonaiy halogenated C,^ alkylthio. hydroxy, amino. mono-C ' 
alkylamino (e.g., methylamino, ethylamino, propylamine, isopropylamino, butyiamiho, etc.), di-C, - alkylamino (e a 
dimethylamino, diethylamino. dipropylamino. dibutylamino. ethylmethylamino. etc.). 5- to 7-membered saturated cyclki 
amino optionalV having substituents. fom^l. carboxy. caitamoyl. thiocarbamoyi, optionally halogenated « Jkvl- 
carbonyl C,^ alkoxy-carbonyl (e.g., methoxycatbonyl, ethoxycarbonyl, propoxycarbonyl, tert-butoxycaiborwl etc ) 
C6.uaiyl-cart>onyl (e.g.. benzoyl, 1-naphthoyl, 2-naphthoyl. etc.). 5-or6-membered heterocyclfccarbonyl (eg' nico- 
ttnoy Bonicotinoyl, 2-thenoyl. 3-thenoyl. 2-furoyl, 3-futt)yI. morphoHnocaibonyl. piperidinocarbonyl. pyrrolidin 1-ylcar- 
bonyl. eta) C^^ aryloxy-caitonyl (e.g.. phenytoxycarbonyl. 1-naphthyloxycarbonyl, 2-naphthyloxycarbonyl etc) 
C7.,9 ara^kyloxy-carbonyl (e.g.. benzyloxycarbonyl. phenethyioxycarbonyl. diphenylmethyloxycaibonyl, triphenylmeth- 
yloxycarbonirt. 1-naphthylmethyloxycarbonyl, 2-naphthylmethyloxycarbonyl. 2.2-diphenyiethyloxycarbonyl. 3-phenvl- 
propyloxycarbonyl. 4-phenylbutyloxycart)onyl. 5-phenylpentyloxycarbonyl, etc.). mono-C,. alkyl-carbamoyi (eg 
metiiylcajamoy . ethytearbamoyl. etc.). di-C,^ alkyl-carbamoyi (e.g., dimethylca*amoyl. diethyk:art,amoyl ethyl- 
methylcarbamoyl. eta), Cg.^ aryl-carbamoyl (e.g.. phenylcartoamoyi, etc.). 5- or6-membered heterocyclte carbamoyl 
(e g., rnorpholinocafbamonyl. piperidinocarbamoyl. 2-pyridyicarbamoyl. S-pyridylcaitamoyl. 4-pyridytearbamovl 

halogenated C^^ alkylsulfonyl. arylsulfonyl (e.g., phe^ 
nylsulfonyl. 1-naphthyisulfonyl. 2-naphthylsulfonyl. etc.), fonrrylamino, optionally halogenate;3c,ialkyl^arboxamide 
Cs.u aryl-cartjoxamide (e.g., phenytearboxamide. naphthylcarboxamide. etc.), C,^ alkoxy-caitoxamide (e.g meth- 
oxy^rboxamide. ethoxycarboxamide, propoxycarboxamide. butoxycarboxamide. etc.), C,^ alkyteulfonylamino (e.g 
mett,ylsulfonylam.nol. ethylsulfonylamino. etc.). C,^ alkyl^rbonyloxy (e.g.. acetoxy, pn^JIno^, etc ). C^.,, aM- 
carbonyloxy (e^g.. benzoytoxy. 1-naphthoyloxy. 2-naphthoyloxy. eta). C,^ alkoxy-carbonyloxy (e.g.. methoxylaiony- 
lojqr, ethoxycarbonylo)qr. propoxycarbonyloxy, butoxycarbonyloxy, etc). mono-C,^ alkylnsaftamoyloxy (e.g.. methi 
rarbamoyloxyeth)Jcarbamoyloxy.etc.).di.Ci^alkyl<a,bamoyloxy(e.g.,dimethylca*^ 

etcO. C6^,4 aryl-caitamoyloxy (e.g.. phenylcarbamoyloxy. naphthytearbamoyloxy. etc.). 5- or6-membered heterocyclte 
<^i*onyloxy(e.g nic»finoyloxy etcO.C6.i4aryloxy(e.g..ph^ 

be tret^or different ^ *° ^' ^^"^ °' substituents is 2 or more, these substituents may 

"optionally halogenated C,^ alkoxy-. "optionally halogenated C,^ alkylthio-. "optionally halogenated ^ 
alkyl-carbonyP. optionally halogenated C^^ alkylsulfonyl" and 'optionally halogenated . alkyl-carboxamide" al^ 
fnn^? \ mentioned as the "substituent" in the above "C,^ alkyi optionally having substituents" 
[0081] The 5- to 7-membered saturated cydte amino optionally having substituents- is exemplified by those men- 
tioned as the "substituent- In the above "aromatk; group optionally having subsftuents" 

[0082] The -heterocyclic group- in the "heterocydio group optionally having substituents" represented by R3 or R3a 
includes, or example, a monovalent group derived by removing an optional hydrogen atom from 5- to 14HT,embered 
(monocyclic, di- or tn-cyclic) heterocyclic rings containing, in addition to caibon atoms. 1 to 4 of 1 or 2 kinds of heter- 

^Sri,!fi^fl'nn*^ '^"^'^"^ °^ ^"'^ ^'^S®" P^^^^^V (i) aromatic hetero- 

cy^te nngs. (il) 5- to 10-membered non-aromatic heterocyclte rings, and (Hi) 7- to 10-membered bridged heterocyclte 

[00831 The -aromatic heterocyclte ring- includes, for example. 6- to 14-membered. preferably 5- to 10-membered 
aromatic heterocyclte rings containing, in addition to carbon atoms, one or more (e.g.. 1 to 4) heteroatoms selected 
from the group consisting of nitrogen, sulfur and oxygen atoms, etc. Concretely mentioned is an aromatic heterocyclte 
nng such as thiophene. furan. pyn-ole. imidazole, pyrazole. thiazole. isothiazoie. oxazole. isooxazole. pyridine pyra- 
zine, pynmidine. pyndazine, 1.2.4-oxadiazoie, 1 ,3.4.oxadlazole. 1 .2.44hiadlazote. 1 .3.4-thiadlazole. ferazan teW 
thiophene, benzofuran. benzimWazole. benzoxazole, benzothiazole, benzlsothiazole. naphtho[2.3^)]thiophene phe- 
noxathine. indole, isoindole, IH-indazole, purine. 4H-quinolidine. isoquinoline. quinoline, phthalazine. naphthyndine 
quinoxaline quinazoline. cinnoline. caibazole. p-cartDoline. phenanthridine, acridine. phenazlnephenothiazine phe^ 
noxazine. phthalimide etc.; and a ring as formed through condensation of the above ring, preferably monocydte ring 
with one or more, preferably one ortwo aromatte rings (e.g.. benzene ring, etc ) etc monocyclic nng. 

[0084J The above^entioned "5- to 10-membered non-aromatic heterocyclte rings" Includes, forexample. 2- or3-pyr- 
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roline, pyrrolidine, 2- or3-lmlda2oline, 2-oxa2oline, oxazolidlne, 2- or 3-pyrazoline, pyrazolidine, 2-thla2ollne. piperidlne. 
piperazlne, hexamethylenetmine, morphollne, thlomorpholine, etc. 

[0085] The above-mentioned "7- to 10-mennbered bridged heterocyclic ring" Includes, for example, quinudldine. 
7-a2abicyclo[2.2.1]heptane, etc. 

[0086] Said "heterocyclic group" is preferably 5- to 1 0-membered (monocyclic or dicyclic) heterocyclic groups con- 
taining, in addition to cart)on atonr^, preferably 1 to 4 of 1 or 2 kinds of heteroatoms selected from the group consisting 
of nitrogen, sulfur and oxygen atoms, etc. Concretely mentioned are aromatic heterocyclb groups such as 2- or 

3- thienyl; 2-, 3- or 4-pyridyl; 2- or 3-furyl; 2-, 4- or S-thiazolyl; 2-, 4- or S-oxazolyl; 1-3- or 4-pyrazolyI; 2-pyrazinyl, 2-, 

4- or 5-pyrimidinyl; 1 2- or 3-pyrrolyl; 1 2- or 4-lmlda20lyl; 3- or 4-pyridazinyl; 3-isothia2otyl; 3-isooxa2olyl; 1 ,2,4-ox- 
adiazol-5-yl; 1 ,2.4-oxadia2ol-3-yl; 2-, 3-, 4-, 5- or 8-quinolyI; 1-, 3-, 4-. 5-, 6-, 7-, or 8-isoquinolyl; 1-. 2-, 3-. 4-, 5-. 6- or 
7-indolyl; 1-, 2-, 4- or 5-isoindolyl; 1-, 5- or S-phthalazlnyl; 2-, 3- or 5-quinoxallnyl; 2-, 3-, 4-. 5- or 6-ben2ofuranyl; 2-, 
3-, 4-, 5- or e-benzothienyl; 2-, 4-, 5- or S-benzothiazolyl; 1 2-, 5- or S-benzimidazolyl; etc; non-aromatic heterocyclic 
groupsuch as 1 2- or3-pyrrolidinyl; 1 2- 4- orS-lmidazolidinyl; 2- or4-imidazolinyl; 2-, 3- or4-pyrazolydinyl; piperidino; 
2-, 3- or 4-plperidyt; 1- or2-pipera2inyl; morpholino; thiomorphollno; etc. 

[0087] The "substituent" in the "heterocyclic group optionally having substituents" is exemplified by those mentioned 
as the "substituent" In the above "Cg.^^ aryl optionally having substituents". The number of the substituents is, for 
example, 1 to 5, preferably, 1 to 3. When the number of the substituents is 2 or more, these substituents may be the 
same or different. 

[0088] The "C^^ alkyl" represented by Include, for example; methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, hexyl, etc. 

[0089] For the "nitrogen-containing heterocyclic ring optionally having substituents" formed by R3 and together 
with the adjacent nitrogen atom, those similar to the nitrogen-containing heterocyclic ring optionally having substituents 
formed by R"" and as mentioned above can be used. 

[0090] Said "acyl" is. preferably, fomnyl, carboxy, carbamoyl, optionally halogenated C,^ alkyl-carbonyl (e.g., acetyl, 
etc.), alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarironyl, tert-butoxycarbonyl, etc.), Cg^u 
aryl-cariDonyl optionally having substituents (e.g., benzoyl, 1-naphthoyl, 2-naphthoyl, etc.), Cq^-^^ aryloxy-carbonyl op- 
ttonally having substituents (e.g.. phenoxycartjonyl, etc.), Cy.^g aralkyloxy-carbonyl optionally having substituents (e. 
g., benzyloxycarbonyl, phenethyloxycarbonyl, etc.), 5- or 6-membered heterocyclic carbonyl optionally having substit- 
uents (e.g., nicotinoyl. isonicotinoyi, 2-thenoyl. 3-thenoyl, 2-furoyl, 3-furoyl, morpholinocarbonyl, piperidinocarbonyl, 
pyrrolidln-1-ylcarbonyl, etc.), mono-Ci^ alkyl-carbamoyi (e.g., methytearbamoyl. ethylcarbamoyl. etc.), dl-C^^ alkyl- 
carbamoyl (e.g. dimethyteartamoyl, diethybarbamoyi, ethylmethylcarbamoyi, etc.), C6.14 aryl-carbamoyi optionally 
having substituents (e.g., phenylcarbamoyi, 1-naphthylcarbamoyl, 2-naphthylcarbamoyl, etc.), 6- or 6-membered het- 
erocyclic carbamoyl optionally having substituents (e.g., 2-pyridytearbamoyl, 3-pyridylcarbamoyl, 4-pyridytearbamoyI, 
2-thienylcarbamoyl. 3-thlenylcarbamoyl, etc.), optionally halogenated C^^ alkylsulfonyl (e.g., methylsulfonyl, etc.), 
^6-14 arylsulfonyl optionally having substituents. sulfamoyi, etc. and more preferably, optionally halogenated C,^ alkyl- 
carbonyl, C^^ alkoxy-carbonyl. C^,^^ aryl-carbonyl optionally having substituents, Cq,^^ arylsulfonyl optionally having 
substituents (e.g., benzenesulfonyl, 1-naphthaienesulfonyl, 2-naphthalenesulfonyl, etc.), etc. 
[0091] Furthermore, the "substituent" in the "C6-14 aryl-carbonyl optionally having substituents", "C^^^ aryloxy-car- 
bonyl optionally having substituents", "Cy^^g aralkyloxy-cari^onyl optionally having substituents", "5-or 6-membered 
heterocyclic carbonyl optionally having substituents", "C6.,4 aiyl-carbamoyi optionally having substituents", "5- or 
6-membered heterocyclic carbamoyl optionally having substituents" and "C^.^^ arylsulfonyl optionally having substit- 
uents" is exemplified by those mentioned as ttie "substltuenr in tiie above "Cg.^^ aryl optionally having substituents". 
The number of the substituents is, for example, 1 to 5, preferably, 1 to 3. When the number of the substituents is 2 or 
more, these substituents may be the same or different. 

[0092] The above-mentioned "acylamino" includes, for example, amino whteh is substituted by 1 or 2 of the above- 
mentioned "acyl" and preferably, acylamino represented by ttie fonmula: -NRS-COR^, -NRS-COORSa, ^vIRS-SOgR^ or 
-NR5-CONR6aRSb^. 

wherein, RS represents hydrogen atoms or C^^ alkyi; R© has the same meanings as the above R^; has the 
same meanings as the above R^*; R* has the same meanings as the above R*; etc. 

[0093] For tiie "C^^ alkyl" represented by R^. those similar to the "C^^ alkyT represented by R^ as mentioned above 
can be used. 

[0094] Said "acylamino" is, preferably, fomnylamino, optionally halogenated C^^ alkyl-carboxamide (e.g. , acety laml- 
no). aryl-carboxamide optionally having substituents (e.g., phenytearboxamide, naphthylcarboxamide, etc.). op- 
ttonally halogenated C^^ alkoxy-carboxamide (e.g., methoxycarboxamide, ethoxycarboxamide. propoxycarboxamide, 
butoxycarboxamide. etc.), optionally halogenated C^^ alkylsulfonylamino (e.g., methylsulfonyiamino, etiiylsulfonylami- 
no, etc.), etc. 

[0095] Furthennore, the "substituent" in the aryl-carboxamide optionally having substituents" is exemplified 
by those mentioned as the "substituent" in tiie above "05.^4 aryl optionally having substituents". The number of the 
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acyl . and preferably, acyloxy represented by the formula: -O-COR? -0-C00R7 -O-CONHR' 

wherein , R7 has the same n>eanings as the above-mentioned R3- etc 
[009^ said -acyloxy Is preferably. C^e alkyl^rbonyloxy (e.g., acetoxy, propanoyloxy. isobutanoyloxy, pivaloyloxy 
etc ). C^i4 aryl^arbonyloxy optional^ having substituents (e.g.. benzoyloxy. 1-naphthoyloxy 2-naph3oxv S 
optionally halogenated C,^ alkoxy^rbonyloxy (e.g.. methoxycartK>nylo!cy.^uommethoxy2rbonX^^ 
onyloxy propoxycarbonyloxy. butoxycarbonyloxy. etc.). mono-C,^ alkyl^rbamoyloxy ^.g. nZZTa^ZZ 
e%to*amoyloxy. etc.). d,^,^ aIkyl-ca*amoyloxy (e.g.,dimethyicarbamoyloxy. die^^rb^oyloxy 3c )T!' S 
yl<«rbamoj.oxy optonally having substituents (e.g., phenylca*amoyloxy. n^aph^lcal^ylo^S.^^^^ 

[0098] Furthemiore. the "substituenf In the -Cg-u aiyl<«rt>onyloxy optionally having substituents" and "C^,. arvl- 
cart,amoyk,xyopt.onalyhavlngsubstituents- Is exemplifiedby those me^^^^^ 

Jno«^ .? substituents is 2 or more, these substituents may be the same or differerit 

nSs ^rJj:LT°^^!^ 9™"P ''«^"g substituents" represented by Ar 

'-S ITT^ • '^f^f'^Py- '^yc'opentyl. cydohexyl, cydoheptyl. cyclooctyl, cyclononyi, etc 

[0100] The -substrtuent- In said -C^ cycloalkyi group optionally having substituents" indudes for example oxo 
optionally halogenated C,^ alkyi, halogen atom, C,.3 alkylenedioxy. nitn,. cyano. optionally SoginS c S" 

no di^Ji^alkylamino. fbmiyl. carboxy. carbamoyl, thiocarbamoyi, optionally halogenated ^ alkylH^^n^C 
alko^-ca*onyl mono-C,^ alkyh:arbamoyl. di-C,^ alkyl-carbamoyi, oplally^alogenated cTi^S^^ 
formylammo. optionally halogenated C,^ alkyl-carboxamide. C,^ alkoxy-cLboxaiiide. C,^ alkylsSonS^^." cti 
tZu'^°^^:,t:^T'"TT''- "^'"^'■^ BlkylK^rbamoytoxy. di-C,^ alkyl^a^amoyloxy, etc ' 
amtalning heterocydc nng optionally having substituents- fomied by Ri and R2 together with the adjacent n^o^^ 

Sk f J'r^^f o"^' "halogen atom". "C,^ alkylenedioxy", "optionaiy halogenated cycloalkyi" "option- 
ally halogenaed C,^ alkoxy. "optionally halogenated C,^ alkylthio". "monoi,^ ^kylamlno-2c°! no" 
"optional^ halogenated C,.e alkyin^rbonyl". "C,^ alkoxy^rbonyl", "mono-C, JllkyS^arbamoyl" "S^S^r: 
bamoyr. "optonally halogenated C,^ alkylsulfonyl". "optionally halogenated S^^arboxlkJe" 
carboxamide", "C,^ alkylsulfonylamino". "C^^ alkyl^onyloxy". "C,^ alkoxyl^bonylo^^ -^no-b tllS^^ 
bamoyloxy- and "di-C,^ alkyl-cartamoyloxy" are exempimed'byl^se mlmionS^e "Skuri m^^^ 
optionally having substituents" represented by Ri and R2 "suiueni m me i,,^ aikyi 

IT^arJ^'^Z^Z^^rf '"'^"'"^ 'o^e'^ample. Ito 5. preferably. 1 to3. When the number of the substituenis 
IS 2 or more, these substituents may be the same or different 

[0104] The preferable examples of the -C3.9 cycloalkyi group optionally having substituents" Include for examoie 
cydopentyl. cydohexyl. 4.4-dimethyteydohexyl.4-oxocyclohexyl etc enis inciuoe, tor example. 

SiollvTl"n;l'!l?r''f heterocyclic group" In the "3- to 9-membe,ed saturated heterocyclic group 

tt»e group consishng of oxygen, nitrogen and sulfur atoms, etc. Concretely mentioned are tetrahydrofuranyl tetrad 
?0?rirXtZS''"''^:.^^^^^ thiomorphoiinyl. tetrahydrothienyl. tetrahydrothiort^r^. 
[0106] Forthe substituenP in said "3- to S^nembered saturated heterocydic group optionally havinq substituents" 
those «m.lar to the substituent In the "C^ cydoalk^ group optional^ halg sLtLnts" as menZ^ ^^^^ 

\T2VrrJl^l"'^^'''H^^^T^''T''^'^°^^ to 5. preferably. 1 to 3. When the number of the substituenis 

IS 2 or more, these substituents may be the same or different. u««uiueni5 

[0108] -me preferable examples of the "3- to 9-membered saturated heterocyclic group optionalV havlna substitu- 

PIIO] Ar represents preferably, "aromatic group optionally having substituents", more preferably, "mor^ocydfc aro- 
rnate group optional^ having substituents- or "fused aromatte group optionally having substituenis-. ^ 

Sbv^pUyTr:t=^^^^^^^ 

SII? .JI^I^T''' "^r^ "^"^ 9""P ^Pf^^^'ly having substituents- indudes pref- 

erably, fused polycydic aromatic heterocyclte group, more preferably. 2-benzothienyl. 2ien2ofuranyl. inA,l-2 yl. ^ d 
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indol-3-yl. 

[01 13] The "substltuent" in the "monocyclic aromatic group optionally leaving substltuents" and lused aromatic group 
optionally having substituents" includes, preferably, 1 or 2 substltuents selected from halogen atonrts, optionally halo- 
genated C^^ alkyi and optionally halogenated C^^ alkoxy. 

[01 1 4] The most preferably, Ar represents phenyl, lndol-2-yl or lndol-3-yl, each of which may have 1 or 2 substltuents 
selected from halogen atoms, optionally halogenated C^^ alkyI and optionally halogenated C^.g alkoxy. 
[0115] Above all, prefen^ed are phenyl and indol-2-yl, each of which may have 1 or 2 substltuents selected from 
halogen atoms, optionally halogenated C^^ alkyI and optionally halogenated C^^ alkoxy. 

[01 16] The preferable examples of compound (I), (!') or (I") of the present invention include the following conrpounds: 

1) a compound: 

wherein either X or X* represents fluorine atoms and the other represents hydrogen atoms; 

and each represent C^^ alkyI (preferably, methyl); 

Y represents a bond or C^,2 alkylene; 

Q represents a bond,-(CH2)wi CO(CH2Xtf2- or -{CH2),^COO(CH2)«4- 

(whereln the symbols have the same meanings as above); 
^ represents a single bond; 
T* represents CH, T^ represents N; and 

Ar represents monocyclfe aromatic group (preferably, phenyl, 2- or 3-thienyl, 2-, 3- or4-pyridyl) or fused aro- 
matic group (preferably, 2-benzothieny!, 2-benzofuranyl, indoI-2-yl, indol-3-yl), each of whfch may have 1 or 
2 substltuents selected from halogen atoms, optionally halogenated C^^ alkyl and optionally halogenated C^^ 
alkoxy, 

2) a compound: 

wherein X represents chtorine atom, X* represents hydrogen atoms; 

R1 and R2 each represent C^^ alkyl (preferably, methyl) ; 

Y represents C^.2 alkylene; 

Q represents a bond,-(CH2)^CO(CH2)^- or -(CH2)v»aCOO(CH2)w4- (wherein the symbols have the same 

meanings as above); 

^ represents a single bond; 

T» represents CH, T^ represents N; and 

Ar represents monocyclic aromatic group (preferably, phenyl, 2- or 3-thlenyl, 2-, 3- or 4-pyridyl) or fused aro- 
matic group (preferably, 2-benzothienyl. 2-benzofuranyl, indol-2-yl, indol-3-yl), each of whbh may have 1 or 
2 substltuents selected from halogen atoms, optionally halogenated C^^ alkyl and optionally halogenated C^^ 
alkoxy, 

3) a compound: 

wherein X represents hydrogen atom, X* represents chlorine atom; 

and Rg each represents C^^ alkyl (preferably, mettiyl) ; 

Y represents a bond or C^.2 alkylene; 

Q represents a bond,-(CH2)^CO(CH2)^- or -(CH2)w3COO(CH2)w4- (wherein the symbols have tfie same 

meanings as above); 

^ represents a single bond; 

Y represents CH, T^ represents N; and 

Ar represents monocyclic aromatic group (preferably, phenyl, 2- or 3-thienyl, 2-,3- or 4-pyridyl) or fused aro- 
matic group (preferably, 2-benzothienyl, 2-benzofuranyl, indol-2-yl, indol-3-yl), each of whteh may have 1 or 
2 substltuents selected from halogen atoms, optionally halogenated C^^ alkyl and optionally halogenated C^^ 
alkoxy, 

4) a compound: 

wherein X represents chlorine atom, X* represents hydrogen atom; 

Ri and R^ each represents C^^ alkyl (preferably, metiiyl); 

Y represents a bond; 

Q represents a bond,-(CH2)^rtCO(CH2)w2- or -(CH2)w3COO(CH2)w4- (wherein the symbols have the same 
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meanings as above); 

^ represents a single bond; 

V represents CH, T2 represents N; and 

Ar represents monocyclic aromatic group (preferably, phenyl, 2- or 3-thienyi. 2-,3- or 4-pyridyO or fused aro- 
matic group (preferably. 2-benzothlenyl. 2-benzofuranyl. lndol-2-yl, indoI-S-yl), each of which may have 1 or 
2 sutetrtuents selected from halogen atoms, optionally halogenated allcyl and optionally halogenated C^^ 

5) a compound: 

wherein X represents chlorine atom, X* represents hydrogen atom; 

R1 and R2 each represents C^^ aikyl (preferably, methyl); 

V represents a bond; 

Q represents a bond.-(CH2)^iCO(CH2)^. or -(CH2)^COO(CH2)^. 

(wherein the symbols have the same meanings as above) ; 
^ represents a single bond; 

V represents CH. T2 represents N; and 

Ar represents monocyclic aromatic group (preferably, phenyl, 2- or 3-thienyl. 2-,3- or 4-pyridyl) or fused aro- 
matic group (preferably. 2-benzothlenyl. 2-benzofuranyl, indol-2-yl, Indol-S-yl). each of which may have 1 or 
2 substrtuents selected from halogen atonns. optionally halogenated C^^ aikyl and optionally halogenated C,^ 



6) a compound of the fonmula: 





wherein, represents hydrogen atom, fluorine atom, chlorine atom or amino optionally having substltuents; 

Ri' and ^ represent hydrogen atom or C^g allcyl; 
Rio represents C^^ aikyl; and 



22 



EP 1227 090 A1 



Rii represents halogen atoms. 

[01 17] The amino optionally having substituents represented by X* has the same meanings as the above-mentioned 
amino optionally having substituents represented by X. The C^^ alkyi represented by R^', R2' and R^o has the same 
meaning as the above-mentioned C^^ alky! represented by R'' . The halogen atoms represented by Rii include fluorine 
atom, chlorine atom, etc. Above all, preferably, X"* represents chlorine atom, R1' and R^* represent C^,^ alkyl (e.g., 
mettiyl, etiiyl, etc. and especially, methyl), represents 0^.3 alkyl (e.g., metiiyl, ethyl, etc. and especially, methyl) 
and Ri*! represents halogen atom (especially, chlorine atoms), 

7) N-[(1 R)-2-[(3R)-6K:hloro-3-[(dimethylamino)-methyl)-1 ,2,3.4-tetrahydro-1 -quinolinyl]-1 -(1 -indoI-3-yl-methyl)- 
2-oxoethyQ-1-(1-methyiindol-2-ylcarbonyl)-4-plperidinecarboxamide (Example 51). 
N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 H-indol-3-ylmettiyl)- 
2-oxoethyl]-1-(3-isoquinolylcarbonyl)-4-piperidinecarboxamide (Example 118), 

N-[(1 R)-2-{(3R)-6-chloro-3-[(dimethylamino)mettiyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl}-1-(1 -lndol-3-ylmethyl)-2-ox- 
oethyf]-4-(4-fluorobenzoyl)'1-piperidinecarboxamide (Example 129), 

4-(4-chlorobenzoyl)-N-[(1 R)-2-[(3 R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -qulnolinyl]-1 -(1 -in- 
dol-3-ylmethyl)-2-oxoethyl]-1 -piperidinecarboxamlde (Example 1 30), 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 .2,3,4-tetrahydro-1 -quinoIiny!]-1 -(1 H-indol-3-ylmettiyl)- 
2-oxoethyl]-4-(4-chlorophenoxy)-1-piperidinecarboxamlde (Example 142), 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1-qulnolinyl]-1-(1 H-indol-S-ylmettiyl)- 
2-oxoethyI]-4-phenoxy-1 -piperidinecarboxamlde (Example 145), 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethyIamino)mett)yl]-1 ,2,3,4-tetrahydro-1 -quinolinylhl -(1 H-indol-3-ylmetfiyI)- 
2-oxoethyO-4-[(4-fluorophenyl)sulfonyO-1 -piperidinecarboxamlde (Example 148), 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl)-1 -(1 H-indol-3-ylmethyl)- 

2- oxoethyO-4-{(4-chlorophenyI)sulfonyl]-1 -piperidinecarboxamlde (Example 150), 

3- (1 -benzoyl-4-piperidinyl)-N-[(1 R)-2^(3R)-6-chloro-3-[(dimethylamino)methyO-1 ,2,3.4-tetrahydro-1 -qulnollnyl]- 

1- (1-jndol-3-ylmethyl)-2-oxoethyl)-propanamlde (Example 31), 

2- [(1 -benzoyl-4-piperidlnyl)oxy]-N-[(1 R)-2-[(3R)-6-chloro-3-[dimethylamino]metfiyl]-1 ,2,3,4-tetrahydro-1 -qulnoli- 
nyl]-1-(1-indol-3-ylmethyf)-2-oxoethyl]acetamlde (Example 33), or a salt thereof. 

[01 1 BJ As tiie salts of compound (I), (!') or (1"), for example, inorganic salts, ammonium salts, salts with organic bases, 
salts with inorganic acids, salts with organic acids and salts with basic or acidic amino acids can be mentioned. Pref- 
erable examples of inorganic salts include alkali metal salts such as sodium salt and potassium salt, etc; alkaline earth 
metal salts such as calcium salts, magnesium salts and barium salts, etc; aluminum salts, etc. Prefen-ed salts with 
organic bases are exemplified by salts witti trimettiylamine, triethylamine, pyridine, picoline, ethanolamine. dieth- 
anolamine, triethanolamine, dicyclohexylamine, lSI,N'-dibenzylethylenediamlne, etc. Prefen-ed salts with inorganic acids 
are exemplified by salts with hydrochloric acid, hydrobromic add, nitric acid, sulfuric acid, phosphoric acid, etc. Pre- 
ferred salts with organic acids are exemplified by salts with fomnic acid, acetic acid, trifluoroacetic acid, fumarb acid, 
oxalic acid, tartaric acid, maleic acid, citric acid, succlnrc acid, malic add, methanesulfonic acid, benzenesulfonic acid, 
p-toluenesulfonic acid, etc. Prefen-ed salts with basic amino acids are exemplified by salts with arginine, lysine, orni- 
thine, etc. Prefen^d salts witi) acklic amino adds are exemplified by salts with aspartic add, glutamic add, etc. 
[0119] Among these, phanmaceutteally acceptable salts are preferable. Preferable examples indude, when com- 
pound (i), (r) or (1") has an acidic functional group, inorgank: salts such as alkali metal salts (e.g., sodium salt, potassium 
salt, etc.), alkalirie earth metal salts (e.g., calcium salt, magnesium ssdt, barium salt, etc.) and ammonium salts, etc; 
and when compound of the present invention has a basic functional group, inorganic salts such as hydrochloride, 
sulfate, phosphate and hydrobromide. or, organte salts such as acetate, maleate, fumarate, succinate, methanesul- 
fonate, p-toluenesutfonate, citrate and tartarate. 

[0120] The prodoigs of tiie compound (I), (!'). (1") or salts thereof (hereinafter abbreviated as the compound of the 
present invention) means a compound whbh is converted into the compound of the present invention tiirough a reaction 
due to an enzyme, a gastric add, etc. under the physiological condition in the living body, that is, a compound whbh 
is enzymatbaliy converted into the compound of the present invention with oxidation, reduction, hydrolysis, etc.; a 
compound whch is converted into the compound of the present invention with gastric acid, etc.; etc. Examples of the 
prodrug of the compound of the present invention include a compound wherein an amino group of tfie compound of 
the present invention is substituted with acyl, alkyl, phosphoric add, etc. (e.g., a compound wherein an amino group 
of the compound of the present invention is substituted with eicosanoyi, alanyl, pentylaminocarbonyl, (5-metiiyl-2-oxo- 
1.3-dioxolen-4-yl)methoxycarii)onyl, tetrahydrofuranyl, pyrrolidylmetfiyl, pivaloyloxymethyl, tert-butyl, etc.); a com- 
pound wherein a hydroxy group of the compound of the present invention Is substituted witii acyl, alkyl, phosphoric 
add, boric acid, etc. (e.g., a compound wherein a hydroxy group tiie compound of the present invention Is substituted 
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wS,^n?L* f^ ' "Tu''^ ' """^"y'- dimethylaminomethylcart)onyl. etc.); a compound 

wherein a carboxyl group of the compound of the present invention is modified with ethyl ester, phenyl ester car 
boxymeth>J ester, dimethylaminomethyl ester, pivaloyloxymethyl ester, ethoxycart,onyloxyethyl ester phLlidyl 'e^r 

pounds can be produced by per se known methods from the compound of the present invention 
n™ fnH «f I?^ °* ^'"P'*""'' °^ P'^^^"* '"^y « compound which is converted into the com- 

Tlli r?rn'"T'°" T"' P'^y^'^'^g"^' '^^"'^^""s ^s described in "Pham,aceutical Research and ^ 
ve opment". Vol. 7 (Drug Design), pages 163-198 published in 1990 by Hirokawa Publtehing Co. CTokyo. Japan) 
[0122] Process for producing the compound (I) is mentioned below 

[0123] -me compound (I) can be produced by per se known means, for example, by the methods exemplified by the 
following schemes or a similar method thereto, etc. seAempiuieaDyine 
10124] Compounds described in the following schemes may be in the fomi of salte. These salts are exemplified bv 
those similar to the salts of the compound (I). exempiiriea oy 

S^^catton.''"**^*'^'*"'''^'"^'^'"^"*''"*'^^*^^^ 

E JJ.^-°"°*'"^ '"^2°" ^ aminatton, estertfication. amidatlon, etherlfication. oxi- 

dat^n reduction, urea reaction, etc. may be conducted according to perse known methods, for Example those dl 

Transfonmatons. VCH Publishers Inc.. 1 989. or a similar method thereto. 

[scheme 1] 

[0127] 





0 



Process 3 



HO 



(0 



symbols have the same meanings as above. "-.ywiuuiuomer 

[0128] TTie protective group of amino group represented byQiindudesthesame proton 

group Which will be later described. Among those, preferred Is 9-fluorenylmethoxycarbonyl, 9^"^^""^^^°^^'"° 

Process 1: amidatlon 

E/J.h'' "amidation- includes, for example, the below mentfoned method such as i) the method using a dehy- 
d,at,ng/condensingagent.ii)themethod in Which carboxyisconvertedintothei^ivederivath^ean^ 
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i) The method using a dehydrating/condensing agent 

[0130] Compound (11), about 1 to about 5 equivalents of Compound (III), and about 1 to about 2 equivalents of a 

dehydratlng/consensing agent are reacted in an inert solvent under room temperature for about 1 0 to 24 hours. 
5 [0131] Said "dehydrating/condensing agenr includes, for example, dicyclohexylcaitodiimide (DCC), 1-ethyl- 

3-(3-dimethylaminopropyl)carbodiimide hydrochloride (WSC), etc. Among those, WSC is prefenred. 

[01 32] The "Inert soh^enf includes, for example, nitriles, amides, halogenated hydrocarbons, ethers, etc. , which may 

be used as a mixture of two or more species. Among those, preferred is acetonitrile, DMF, dichloromethane, THF, etc. 

[01 33] In the present reaction , about one equivalent to about 1 .5 equivalents of 1 -hydroxybenzotriazole (HOBt) and/ 
10 or about one equivalent to 5 equivalents of a base may be added if necessary. 

[0134] Said base includes, for example; 

1) strong bases such as alkali metal or alkaline earth metal hydrides (e.g., lithium hydride, sodium hydride, potas- 
sium hydride, cabium hydride, etc.), alkali metal or alkaline earth metal amides (e.g., lithium amide, sodium amide, 

IS lithium diisopropylamide, lithium dicyclohexylamide, lithium hexamethyldisilazide, sodium hexamethyldisilazide, 

potassium hexamethyldisilazide, etc.), alkali metal or alkaline earth metal lower-alkoxides (e.g., sodium methoxide, 
sodium ethoxide, potassium tert-butoxide, etc.), etc; 

2) inorganic bases such as alkali metal or alkaline earth metal hydroxkies (e.g., sodium hydroxide, potassium 
hydroxide, lithium hydroxide, barium hydroxide, etc.), alkali metal or alkaline earth metal carbonates (e.g., sodium 

20 cart)onate, potassium carbonate, cesium cart)onate, etc.), alkali metal or alkaline earth metal hydrogen cartaonates 

(e.g., sodium hydrogen cartDonate, potassium hydrogen cart^onate, etc.), etc.; and 

3) organte bases such as amines exemplified by triethylamine, diisopropylethylamine, N-methylmorpholine, 
dimethylamlnopyridine.DBU (1 ,8-diazablcycIo[5.4.0]-undec-7-ene), DBN (1 .5-diazabteyclo[4.3.0]non-5-ene), etc., 
basic heterocycric compounds exemplified by pyridine, imidazole, 2,6-lutidine, etc. Among these, prefen-ed are 

^ triethylamine and 4-dimethylaminopyridine, etc. 

if) The method using the reactive derivative of cariDoxy 

[0135] The reactive derivative of Compound (III) and about 1 to about 5 equivalents (preferably about 1 to about 3 

30 equivalents) of Compound (II) are reacted in an Inert soh^ent. 

[0136] The reactive derivatives in the "reactive derivative of Compound (III)" include acid halide (e.g., acid chloride, 
acid bromide, etc.), mixed acid anhydride (e.g., anhydride with C^^ alkyi cartjoxylic acid, Cg-io a^Y* cariaoxylk: acid or 
C^^ alkyI carbonic add, etc.), active ester (e.g., ester with phenol optionally having substituents, 1 -hydroxybenzotria- 
zole or N-hydroxysuccinimide, etc.). The "substituenr in said "phenol optionally having substituents" includes, 1 to 5 

35 of halogen atonns, nitro, optionally halogenated C^^g alkyI or optionally halogenated C^^ alkoxy. The concrete examples 
of "phenol optionally having substituents" are phenol, pentachlorophenol, pentafluorophenol, p-nitrophenol, etc. The 
reactive derivative is preferably acid halide. 

[0137] The "inert solvent" includes, for example, ethers, halogenated hydrocarbons, aromatic solvents, nitriles, 
amides, ketones, sulfoxides, water, esters, etc., which may be used as a mixture of two or more species. Among these, 
40 prefen-ed are tetrahydrofuran (THF), acetonitrile, dtehloromethane, chlorofonn, ethyl acetate, etc. 

[0138] The reaction temperature may be between about -20**C and about 50*»C, preferably at room temperature. 
[0139] The reaction time falls between about 5 minutes and about 40 hours, preferably about 1 to about 5 hours. 
[0140] In the present reaction, about 1 to about 10 equivalents, preferably about 1 to about 3 equivalents of a base 
is used if necessary. 

« [01 41 1 As said "base", those exemplified in the above-mentioned "the method using a dehydrating/condensing agent" 
are used. Among them, preferred is sodium hydride, potassium carbonate, sodium carbonate, sodium hydroxide, po- 
tassium hydroxide, sodium hydrogen cartDonate, potassium hydrogen carbonate, triethylamine, pyridine, etc. 
[0142] In the present reaction, about 0.1 to about 1 equivalent, preferably about 0.1 to about 0.5 equivalents of phase- 
transfer catalyst is used if necessary. 

50 [01 43] Said "phase-transfer catalyst" includes, for example, quaternary ammonium salt such as tetrabutylammonium 
hydrogensulfate, benzyltriethylammonium chloride, etc. Among those, preferred is tetrabutylammonium hydrogensul- 
fate. 

Process 2: deprotection 

55 

[0144] The present reaction is carried out by perse known metiiod according to the kind of which is a protective 
group of amino group. 
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Process 3: amidatlon 



[01451 ^^"["Pou^d (I) can be produced according to amidation in the same manner as in Process 1 by reacting 
Compound (fV) and Compound (V). ^ tts^un^ 

Compound of the general fomiula (1) where T2 is ^N-and ^ is a single bond can be also produced according 
to the method represented by Scheme 2 and Scheme 3. ^ y 



[Scheme 2] 
10 [OUT] 




30 



35 



40 



45 



50 




Process 6 
l' — Q— -Ar 
(VIII) 



(la> 

wherein G2 represents a protective group of an amino group (e.g.. acetyl, trifiuoroacetyl or benzyloxycarbonyl etc ) 
U represents a leaving group, the other symbols have the same meanings as above 

[0148] The -leaving group" represented by Li includes, for example. (1) halogen atoms (e.g.. chlorine, bromine 

t! "^^-i" ^"y' °"y">'Q' optionally having substituents. (4) hydroxy, etc 

[0149] The substituent in said •Ce.^o aryl sulfonyloxy optionally having substituents" includes, for example. 1 to 3 of 
halogen a orr«. optionally halogenated C,^ alkyl. optionalV halogenated C,^ alkoxy. etc. THe concrete ex^nples of 
sulfonytoxy optionally having substituents" are benzenesulfonyloxy. p-toluene sulfonyloxy. 1-naphthalene 
sulfonyloxy. 2-naphthalene sulfonyloxy, etc. lapiiuiaiene 

Process 4: amidation 



55 



ire^rSict^d""""^ ^ ^ amidation as in the above-mentioned Process 1 , Compound (IV) and Compound (VI) 
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Process 5: Deprotection 

[0151] Compound (VII) can be produced by deprotecting the amide compound obtained in the above-mentioned 
Process 4. The present reaction can be carried out by per se known methods according to the kind of & which Is a 
5 protective group of amino group. 

[0152] For example, when is triftuoroacetyl, the amide compound obtained in the above-mentioned process 4 is 
reacted with 1 to 20 equivalents (preferably 1 to 5 equivalents) of base in an inert solvent. 

[0153] As said 'base', those exemplified in the aboveHiientioned Process 1 are used. The base is. preferably po- 
tassium carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide, etc., more preferably, potassium car- 
10 bonate. 

[0154] The "inert solvent" includes, for example, alcohols, ethers, halogenated hydrocaitons, aromatic solvents, 
nitriles, amides, ketones, sulfoxides, water, etc., which may be used as a mixture of two or more species. Among those, 
prefenred are alcohols (e.g., methanol, ethanol, etc.), water or the mixture of these. 

[0155] For example, when is benzyloxycaibonyl, catalytte reduction is conducted on the amide compound ob- 
15 tained in the above-mentioned Process 4. 

[01 56] Said catalytic reduction is earned out under the presence of a catalyst in an inert solvent under 1 to 1 00 ton- 
(preferably 1 to 5 torr) of the hydrogen pressure. 

[0157] The 'catalysr includes, for example, palladium catalysts (e.g., palladium-carbon, palladium-metal, etc.), plat- 
inum catalyst (e.g., platinum oxide, etc.), nickel catalysts (e.g, raney nickel, etc.), etc. Among those, preferred is pal- 
20 ladium-carbon. 

[0158] The amount of the catalyst used is generally about 0.01 to about 1 equivalent, preferably about 0.01 to about 
0.5 equivalent of the amide compound. 

[0159] The "inert solvent" includes, for example, alcohols, ethers, halogenated hydrocarbons, aromatic solvents, 
nitriles, amides, ketones, sulfoxides, water, etc., which may be used as a mixture of two or more species. Among these, 

25 pretended is alcohols (e.g., methanol, ethanol, etc.), etc. 

[0160] The reaction temperature may be between room temperature and 100°C. preferably at room temperature, 

[0161] The reaction time falls between 0.1 hour and 24 hours, preferably 0.1 to 5 hours. 

[0162] Further, Compound (VII) is a novel synthetic intermediate for producing Compound (I). 

[0163] Process 6: Induction of the group represented by the fonnula -Q-Ar (wherein the symbols have the same 

30 meanings as above). 

[0164] Compound (VII) and Compound (VIII) are reacted to obtain Compound (la). The present reaction can be 
carried out by perse known methods according to the kind of which is a protective group of amino group. 
[0165] When a functional group adjacent to the leaving group U is CO, SO or SO2 at Q in Compound (VIII), the 
present reaction is conducted in the same manner as the amidation in the above-mentioned Process 1. 
35 [0166] Moreover, when a functional group adjacent to the leaving group U is non-carbonyl carbon atom at Q in 
Compound (VIII), the present reaction is conducted by alkylation. 

[0167] Said alkylation is conducted by, for example, reacting Conpound (VII) and about 1 to about 5 equivalents 
(preferably about 1 to about 2 equivalents) of compound (VIII) under the presence of base in an inert solvent. 
[0168] As said "base", those exemplified in the above-mentioned Process 1 are used. Among those, preferred is 

^ potassium cartK>nate, sodium hydride, potassium hydroxide, etc. 

[0169] TTie 'inert solvent" includes, for example, alcohols, ethers, halogenated hydrocarbons, aromatic solvents, 
nitriles, amides, ketones, sulfoxides, water, etc. , which may be used as a mixture of two or more species. Among these, 
prefen^ed are acetonitrile, N,N-dimethyl formamide (DMF), acetone, ethanol, pyridine, water, etc. 
[0170] The reaction temperature may be between about -20**C and about 1 00"C, preferably between room temper- 

45 ature and 80®C. 

[0171] The reaction time falls between 0;5 hour and 1 day. 

[01 72] The aldehyde compound represented by the formula: OHC-Q'-Ar (Q* represents a spacer having a main chain 
of 1 to 5 atoms) can be used in the above-mentioned Process 6 instead of Compound (VIII). 
[0173] The "spacer having a main chain of 1 to 5 atoms" represented by 0' includes, one obtained by removing a 
50 'spacer having a main chain of 1 atom" from the above-mentioned "spacer having a main chain of 1 to 6 atoms" 
exemplified as Q. 

[0174] The "spacer having a main chain of 1 to 5 atoms" represented by Q' includes, for example, preferably 

55 -(CH2)^7CO(CH2)^-. -(CH2)^COO(CH2)^,o- 

(w7 and w8 represent an integer of 0 to 4, and w7 + w8 represents 0 to 4; w9 and wlO represent an integer of 0 
to 3, and w9 + wlO represents 0 to 3), etc. 
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[01751 When an aldehyde compound is used in Process 6. Compound (la) is piwjuced by subjecting the aldehyde 
compound and Compound (VII) to a reductive alkylation. The present reaction may be conducted according to perse 
Known methods. 

[0176] For said reductive alicylation, for example. Compound (VII) and about 1 to about 5 equivalents (preferably 1 
to 2 equivalents) of the aldehyde compound are reacted under the presence of metal hydride in an inert solvent 
[01 771 The metal hydnde" includes, for example, aluminum hydride, lithium aluminum hydride, sodium borohydride 
lithium borohydnde. sodium cyanoborohydride. lithium cyanoborohydride. sodium triacetoxyborohydride borane com- 
plexes (e.g., borane-THF complex, catechol-boiane, etc.), dibutyl aluminum hydride, and the mixtures of these metal 
hydrides and Lewis acids (e.g., aluminum chloride, titanium tetrachloride, cobalt chloride, etc.) or phosphorus oxychlo- 
nde, etc. Preferred metal hydrides are sodium cyanoborohydride and sodium triacetoxyborohydride 
Sl!?^ ]^ temperature varies, depending on the metal hydride used, but normally falls between about - 

70''C and about 100°C. preferably between room temperature and SCC. 
[01 791 The reaction time falls between about 0.1 hour and about 48 hours. 

[01801 The inert solvent includes, for example, alcohols (preferably ethanol). ethers (preferably THF). nitriles (pref- 
erably acetonitnle), acetic acid, etc., which may be used as a mixture of two or more species 



[scheme 3] 



Process 7 



OCN kr (IX) 



Orii) 



Process 8 



SCM kr 00 




f|— — com— Ar 



(lb) 




Y — T>^^ — CSNH — kr 



wherein the symbols have the same meanings as above 
Process 7: urea reaction 

^^^^V nJ^^ compound where 7^ is =N.. ^ is a single bond and Q is -CONH- in the general fomiula (I), that is Com- 
pound (lb), can be produced by subjecting the Compound (VII) to urea reaction. 

[0182] For said urea reaction, for example, Compound (Vil) and 1 to 2 equivalents of Compound (IX) (e q Dhenvl- 
isocyanate, etc.) are reacted in an inert solvent. ^ / v y . k yi 

[01M] The -inert solvent" includes, for example, ethers, halogenated hydrocarbons, aromatic solvents nitriles 
amides, ketones, sulfoxides, water, etc.. v^rhich may be used as a mixture of two or more species. Among those pre^ 
ferred are acetonitnle, N,N-dimethylfonmamide (DMF), acetone, pyridine, water, etc 
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[0184] The reaction temperature is between about -20^*0 and about 1 0O'^C. preferably between room temperature 
and SO'^C. 

[0185] The reaction time falls between 0.5 hour and 1 day. 

[01 86] The present reaction can be conducted under the presence of a base if necessary. Said "base" includes those 
5 exemplified in the above-mentioned Process 1 . Among those, prefenred are sodium hydride, potassium carbonate, 
carbonic acid, sodium hydroxide, potassium hydroxide, sodium hydrogen carbonate, potassium hydrogen carbonate, 
triethylamine, pyridine, etc. The amount of the base used is, for example, catalyst amount to 2 equivalents of Compound 
(VII). 

10 Process 8: thiourea reaction 

[0187] The compound where T^ is =N-. ^ is a single bond and Q is -CSNH- in the general fomnula (I), that is, Com- 
pound (Ic), can be produced by subjecting Compound (VII) to thiourea reaction. 

[0188] For said thiourea reaction, for example, Compound (VII) and 1 to 2 equivalents of Connpound (X) (e.g., phe- 
IS nyllsothiocyanate, etc.) are reacted in an inert solvent. The present reaction is conducted in the same manner as in 
the above-mentioned urea reaction. 

[01 89] The compound where Y is a bond and V Is =N- in the general fomiula (I), that is, Compound (Id), can be also 
produced according to Scheme 4. 

20 

[Scheme 4] 



25 



30 




35 

wherein and represent a leaving group; the other symbols have the same meanings as above. 
[0190] The leaving group represented by and includes those exemplified as the above-mentioned Among 
those, preferred are chlorine or sucdnimideoxy and especially succinimideoxy is prefen-ed. 

40 . Process 9: urea reaction 

[0191] Compound (IV) and 1 to 2 equivalents of Compound (XI) are reacted In an inert solvent at room temperature 
for about 0.5 to 5 hours, and then 1 to 2 equivalents of Compound (XII) is reacted in an inert solvent at room temperature 
for about 0.5 to 24 hours. 

45 [0192] The "inert solvenf includes, for example, nitriles, ethers, halogenated hydrocarbons, etc., which may be used 
as a mixture of two or more species. Among those, acetonltrile, THF, dichloromethane are preferred. 
[0193] In the present reaction, about 1 to about 5 equivalents of a base (e.g.. N-ethyldiisopropylamine, etc.) may be 
added if necessary. 

[01 94] in the thus obtained compound (i), intemiolecular functional groups can be converted Into the desired func- 
so tional groups by combination of perse known chemical reactions. Examples of the chemteal reactions include oxidation, 
reduction, alkylation, hydrolysis, amination, esterification, aiyl-coupling reaction, deprotection, etc. 
[0195] The above-mentioned "alcohols' includes, for example, methanol, ethanol, isopropanol, tert-butanol, etc. 
[0196] The above-mentioned "ethers" includes, for example, diethyl ether, tetrahydrofuran (THF), 1,4-dioxane. 
1 .2-dimethoxyethane, etc. 

ss [0197] The above-mentioned "halogenated hydrocarbons' includes, for example, dichloromethane. chloroform, 
1 .2-dichloroethane, carbon tetrachloride, etc. 

[0198] The above-mentioned "aromatic sohfents" includes, for example, benzene, toluene, xylene, pyridine, etc. 
[0199] The above-mentioned "amides" includes, for example, N,N-dimethylfomriamide (DMF), N,N-dimethylaceta- 
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mide, N-methylpyrrolidone, etc. 

[0200] The above-mentioned "ketones" includes, for example, acetone, methylethylketone. etc. 
[0201] The above-mentioned "sulfoxides" includes for example, dimethylsulfoxide (DMSO), etc. 
[0202] The above-mentioned "nitrites" includes, for example, acetonitrile, proplonltrlle, etc. 
[0203] The above-mentioned "estens" includes, for example, ethyl acetate, etc. 

[0204] In the above-mentioned reactions where the starting compounds are substituted by any of amino, carboxy 
hydroxy or carbonyl. those groups may be protected by ordinary protective groups which are generally used in peptide 
chemistiy. etc. The protective groups may be removed after the reaction, if necessary, to give the desired compounds 
[0205] The protective group of amino includes, for example, fomiyl, C,^ alkykarbonyl (e.g., acetyl, propionyl, etc ) 
alkoxy-caibonyl (e.g., methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl, etc.), benzoyl, aralkyl-caibo- 
nyl (e.g., benzylcaibonyl, etc.), C^.^^ aralkyloxy-caibonyl (e.g.. benzyloxycarbonyl, 9-fluorenylmethoxycarbonyl etc ) 
trithyl, phthaloyi, N,N-dimethylaminomethylene. silyi (e.g., trimethylsilyl, triethylsilyl. dimethylphenyisilyl, tert-butyW- 
imethyisilyl, tert-butyldiethylsilyl, etc.). Cg^ alkenyl (e.g., 1-alVI. etc.), etc. These groups may be substituted by 1 to 3 
of halogen atoms (e.g., fluorine, chtorine. bromine, todine. etc.). C^^ alkoxy (e.g., methoxy, ethoxy, propoxy, etc.) or 
nltro, etc. 

[0206] The protective group of carboxy includes, for example, C,^ alkyi (e.g., methyl, ethyl, propyl, isopropyl. butyl 
tert-butyl, etc.). C7.1, aralkyi (e.g.. benzyl, etc.). phenyl, trithyl, silyl (e.g.. trimethylsilyl, triethylsilyl. dimethylphenyisilyl' 
tert-butyldimethylsilyl. tert-butyldiethylsilyl, etc.), Cj^ alkenyl (e.g.. 1-aliyl, etc.), etc. These groups may be substituted 
by 1 to 3 of halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.), C,^ aJkoxy (e.g., methoxy, ethoxy, propoxy 
etc.) or nltro, etc. *>r r /• 

[0207] The protecthre group of hydroxy includes, for example, C,^ alkyI (e.g., methyl, ethyl, propyl, isopropyl butyl 
tert-butyl, etc.), phenyl, trithyl, Cy.^aralkyl (e.g.. benzyl, etc.), fomnyl, C,^ alkyl-carbonyl (e.g., acetyl, propionyl etc )' 
benzoyl, 0,.^f, aralkyl-cartwnyl (e.g.. benzylcarbonyl. etc.), 2-tetrahydropyranyl, 2-tetrahydrofuranyl, silyl (e g trimeth- 
ylsilyl, tnethylsilyl, dimethylphenyisilyl. tert-butykJimethylsilyl. tert-butyldiethylsilyl. etc.), Cj^ alkenyl (e.g 1 -allyl etc ) 
etc. These groups may be substituted by 1 to 3 of halogen atoms (e.g., fluorine, chlorine, bromine, todirie, etc ) C. J 
alky! (e.g., methyl, ethyl, propyl, etc.), C,^ alkoxy (e.g., methoxy, ethoxy. propoxy, etc.), or nitro, etc. 
[0208] The protective group of cartjonyl includes, for example, cyclic acetal (e.g. , 1 ,3-dioxane. etc.). non-cyclic acetal 
(e.g.. di-C,^ alkylacetal. etc.), etc. 

[0209] Those protertive groups may be removed by per se known methods, for example, the methods described in 
Protective Groups in Organte Synthesis, pubNshed by John Wiley and Sons, 1980, etc. For example, employed are 
the methods using acids, bases, ultraviolet ray, hydrazine, phenylhydrazine, sodium N-methyldithiocarbamate 

tetrabutylammonium fluoride, palladium acetate, trialkylsilylhalide(e.g.,trimethylsilyliodide.trimethylsilylbromide etc )^ 
etc.; and reduction, etc. ' 

[0210] Compound (I) can be isolated and purified by any known procedures, for example, through solvent extiBction 
pH adjustment, redistribution, crystallization, reciystallization, chromatography, etc. The starting compounds for com^ 
pound (I) and their salts can be also isolated and purified according to the same known procedures as above but 
without any isolation procedure, th^ may be used in the next step while they are in reaction mixtures. 
[0211] Compound (!') or (1") of the present inventfon can be produced according to the same method as that of the 
above-mentioned Compound (I). 

[0212] The compound of the present invention may also be in the fomn of hydrates or non-hydrates thereof 
[0213] Where compound (I) includes optical isomers, stereo Isomers, reglo Isomers and rotational isomers those 
are within the scope of compound (I), and can be Isolated as their single compound through per se known synthesis 
or separation. For example, where optfcal isomers of compound (I) exist, those resolved from their mixtures throuah 
optical resolution are within the scope of compound (I). 

[0214] The optical isomers can be produced by per se known methods. Concretely, optfeaily active synthetic inter- 
mediates or mixtures of racemate of the final product are subjected to ordinary optical resolution to give the corre- 
sponding optical isomers. 

[0215] Fortheoptfcalresolution.employabteareperseknownmethods,suchasafractionalrecrystallizaBonmethod 
a chiral column method, a diastereomer method, etc. ' 

1) Fractional Recrystallization Method 

[021 6] The method whfch comprises allowing a racemate to react with an optically active compound (e g (+)-man- 
delicacid, (-)-mandelfcacid, (+)-tartaric acid, (-)-tartaricacid, (+)-1-phenethylamine, (-)-1-phenethylamine,cinchonine. 
(-)-cinchonidine, brucine. etc.) to give a salt, which is then isolated through fractional recrystallization method fonowed 
by, when desired, subjecting the isolated compound to neutralization to obtain free optical isomers. 
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2) Chiral Column Method 

[0217] The method of separating a racemate or a salt thereof, which comprises utilizing a column for fractionating 
optical isomers (chiral column). In the case of liquid column chromatography, for example, a mixture of optical isomers 
5 is applied to a chiral column, such as ENANTIO-OVM (manufactured by Tosoh Corp.), CHIRAL SERIES (manufactured 
by Dabel Co.), etc., which is then eluted with water, various buffers (e.g., phosphate buffer) and organic solvents (e. 
g., ethanol, nnethanol, isopropanol, acetonitrile, trifluoroacetic add, diethylamine, etc.), singly or as a suitable mixture 
of them, to isolate the indh^idual optical isomers. In the case of gas chromatography, for example, a chiral column such 
as CP-Chlrasil-OeX CB (manufactured by GL Science Co.), etc. is used for isolation. 

10 

3) Diastereomer Method 

[0218] A racemic mixture Is chemically reached with an optically-actwe reagent to give a mixture of diastereomer, 
which is subjected to ordinary separation means (e.g., fractional recrystallization, chromatography, etc.) to give single 

15 compounds. The thus-isolated single compounds are then chemically processed, for example, through hydrolysis to 
thereby remove the optically-actrve reagent site from the compounds to obtain optical Isomers. For example, where 
compound (1) has a hydroxy group or a primary or secondary amino group In the molecule, It Is condensed with an 
optically-active organic add (e.g., MTPA [a-methoxy-a-{trifluoromethyl)phenyl-acetb add], (-)-menthoxyacetic acid, 
etc.) or the like to gh^e the corresponding ester-type or amide4ype diastereomer On the other hand, where compound 

20 (I) has a carboxylic acid group, it is condensed with an optically-active amine or alcohol reagent to give the correspond- 
ing amide-type or ester-type diastereomer. The thus-isolated diastereomer is then subjected to acidic or basic hydrol- 
ysis, through whbh it is converted into the optical isomer of the original compound. 

[0219] Compound (I) has an optical active center at 2-position in 3-(indol-3-yl)propanoyl group or(and) 3-position in 
1,2,3,4-tetrahydroquinoHn-1-yl. And in said optical active center, there exist (R)-isomer and (S)-lsomer. Among those, 

25 prefen-ed is Compound (1*) or Conipound (1") of (R)-isomer. 

[0220] The compound of the present invention has an excellent somatostatin receptor binding inhibition activity. 
[0221] In the present invention, somatostatin receptor binding inhibition activity means the activity which inhibits 
binding between a somatostatin and a somatostatin receptor. It Includes a somatostatin receptor agonist activity (ag- 
onist activity) and a somatostatin receptor antagonist activity (antagonist activity) , etc. 

30 [0222] The compound of the present invention, especially the compound of the present invention has a selective 
somatostatin subtype 2 receptor (SSTR2) binding inhibition activity. Among those, it has a somatostatin subtype 2 
receptor agonist activity. 

[0223] The compound of the present invention through various intracellular signal transduction systems with which 
somatostatin is associated. The "intracellular signal transduction systems" include, for example, that which involves 
35 adenylate cyclase, channels, Ca2+ channels, dephosphorylatlon of protein, phospholipase C/inositol trisphosphate 
production systems, MAP kinase, NaVH+ exchanger, phospholipase A2, a transcription factor such as NF-kB. The 
compound of the present invention modulates a direct or indirect cell proliferation inhibitory action or apoptosis both 
of which are associated with somatostatin. 

[0224] Further, the compound of the present invention is low in its toxicity, and enhances or inhibits production and/ 
40 or secretion of a variety of homiones, growth factors and physiologically active substances, etc: by effecting on soma- 
tostatin receptors in mammals (e.g., human, cattle, horse, dog. cat, monkey, mouse and rat, espedally, human). 
[0225] The "hormones" indude. for example, growth homnone (GH), growth hormone-releasing homiones (GHRH), 
thyroid stimulating hormone (TSH), prolactin, insulin, glucagon, etc. The "growth factors" indude, for example, insulin- 
like growth factor-1 (IGF-1 ) and vascular endothelial cell growth factor (VEGF). Said 'physiologlcaily active substances" 
45 include, for example, vasoactive intestinal polyp^tide (VIP), gastrin, glucagon-like peptide-1 , amylin, substance-P, 
CCK (choiecystokinin), amylase, interieukins such as interieukin-6 (IL-6), interieukin-1 (IL-1), etc., cytokines such as 
TNF-ct, etc., cardiotropin, etc. 

[0226] Therefore, the compound of the present invention is safe, and useful for diseases associated with disorders 
of the above intracellular signal transduction systems (e.g., diseases accompanied by excess sthenia or suppression. 
50 etc.); disorders of regulating cell proliferation; diseases accompanied by disorders of production and/or secretion of 
homiones, growth factors, physiologically active substances, etc.; or facilitating growth, immune, gastroenteric or met- 
abolic functions, etc; and the like. 

[0227] For example, the compounds of the present invention are useful (1) for drugs for treatment of tumors such 
as acromegaly, TSH-produdng tumors, nonsecretory (afunctional) hypophysial tumors, ectopic ACTH (adrenocortico- 
55 trophte hormone)-producing tumors, medullar thyroid cardnoma, VIP-producing tumors, glucagon-produdng tumors, 
gastrin-produdng tumors, insulinoma and carotlnold, (2) for drugs for treatment of diabetes such as insulin-dependent 
(type I) and non-insulin dependent (type II) diabetes mellltus or a variety of diseases assodated with them, namely 
diabetc complications such as diabetic retinopathy, diabetk: nephropathy, diabetk: neuropathy, Doan syndrome and 
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orthostatic hypotension, (3) for drugs for treatment of obesity or overeating, etc caused by improvement of hyperin- 
sulinemia or inhibition of appetite, etc. (4) for dmgs for treatment of acute pancreatitis, chronic pancreatitis, pancreal/ 
intestinal fistula, hemorrhagic ulcer, peptic ulcer, gastritis, hyperchylia, regurgitant esophagitis, etc. (5) for drugs for 
improvement of various symptoms accompanied by the Helicobacter pylori mfedion, for example, inhibitors of gastrin 
hypersecretion, etc (6) for drugs for inhibition of amylase secretion accompanied by endoscopic cholangiopancreatog- 
raphy, and drugs for prognostic treatment of surgical operation of pancreas, (7) for drugs for treatment of dlanrhea due 
to intestinal malabsorption, promotion of secretion or dyskinesia of the digestive tracts (for example, short bowel syn- 
drome, etc.), diarrhea due to the drugs for cancer chemotherapy, dlan-hea due to congenital small Intestine atrophy, 
diarrtiea due to neuroendocrine tumors such as VIP-producIng tumors, diarrhea due to AIDS, diarrhea due to graft 
versus host reaction accompanied by bone man-ow transplantation, dianliea due to diabetes mellitus, dianliea due to 
celiac plexus blocking, dlantiea due to systemic sclerosis and diantea due to eosinophilia, etc. (8) for drugs for treat- 
ment of dumping syndrome, initable colitis, Crohn disease and inflammatory bowel disease, etc. (9) for drugs for 
treatment of tumors or cancers (e.g., thyroid cancer, large bowel cancer, breast cancer, prostatic cancer, small cell 
lung cancer, non-small cell lung cancer, pancreatc cancer, stomach cancer, cholanglocarcinoma, hepatic cancer, vesi- 
cal cancer, ovarian cancer, melanoma, osteosarcoma, chondrosarcoma, malignant pheochromocytoma, neuroblasto- 
ma, brain tumors, thymoma, renal cancers, etc.), leukemia (e.g.. leukemia of basophilic leukemia, chronic lymphocytb 
leukemia, chronic myeloid leukemia, Hodgkin disease, and non-Hodgkin lymphoma, eto.); the drugs can be used for 
monotherapy or concomitant therapy with other anticancer drugs such as Tamoxifen, LHRH agonists, LHRH antago- 
nists, interferon-a, pandy, interleukin-2, etc.), (10) for drugs for prevention ortreatment of hypertrophic cardiomyopathy, 
arteriosclerosis, valvular disease, myocardiac infarction (especially, myocardiac infarction post percutaneous translu- 
minal coronary arterioplasty) and reangloplasty, (11) for drugs for treatment of hemonliage of esophageal varicosis, 
clnrhosis and peripheral blood vessel disorders, (12) for dmgs for treatment of diseases accompanied by general or 
local inflammation, for example, polyarteritis, rheumatoid arthritis, psoriasis, sunbum, eczema and allergy (e.g., asth- 
ma, atopk: demnatltis and allergic riilnitis, etc.), because they modulate the secretion of physiologically active substanc- 
es acting on the immune system (e.g. , Substance P, tachykinin and cytokines), (1 3) for dmgs for treatment of dementia 
(e.g., Alzheimer's disease, Alzheimer-type senile dementia, vascular/multl-infarct dementia, etc.), schizophrenia, ep- 
ilepsy, depression, generalized anxiety disorder, sleep disorder, and multiple sclerosis, because they give influence 
on the production or secretion of nerve regulators, (14) for dmgs for treatment of oculopathy (e.g.. glaucoma, etc.), 
(1 5) for dmgs for prevention ortreatment of acute bacterial meningitis, acute vims encephalitis, adult respiratory distress 
syndrome, bacterial pneumonia, severe systemic mycotic Infection, tuberculosis, spinal damage, bonefracture, hepatic 
failure, pneumonia, alcoholic hepatitis, vims A hepatitis, vims B hepatitis, vims C hepatitis, AIDS infection, human 
papilloma vims infection, influenza infection, metastasis of cancer, multiple myeloma, osteomalacia, osteoporosis, 
bone Paget disease, nephritis, renal failure, sepsis, septic shock, hypercalcemia, hypercholesterolemia, hypertriglyc- 
eridemia, hyperlipemia, systemic lupus erythematosus, transient ischemic attack and alcoholic hepatitis, etc., (1 6) for 
cure of organ transplantation, burns, trauma, and alopecia, etc. (17) as analgesics to suppress or relieve chronic or 
acute pain (e.g., postoperative pain. Inflammatory pain, dental pain, bone disease (e.g., arthritis, rheumatism, oste- 
oporosis, etc.) derived pain), (18) for Imaging of tumors having somatostatin receptors after introducing radioactive 
substance (e.g., ^23|^ i25|^ q^^ ^ compound (I) directly or via a suitable spacer, and (19) for targeting tumors 
having somatostatin receptors after introducing anti-cancer dmgs to compound (1) directly or via a suitable spacer. 
[0228] Somatostatin is associated with secretion of growth hormone (especially in the case of SSTR2), therefore, 
the compound of the present Invention, when it is used directly or for the purpose of promoting secretion of growth 
honnone, can provide the same effect and use as growth hormone Itself. Thus, the compounds of the present Invention 
can be used for prevention ortreatment of diseases or symptoms caused by insufficiency of growth hormone or IGF-1 . 
[0229] The "prevention or treatment of diseases or symptoms caused by Insufficiency of growth homione or IGF-1 " 
includes, for example, treatment of insulin-dependent (type I) and non-insulin dependent (type II) diabetes mellitus or 
a variety of diseases associated with them, namely diabetic complications such as diabetic retinopathy, diabetic ne- 
phropathy, diabetic neuropathy, Doan syndrome and orthostatic hypotension, etc. ; prevention of adverse effects caused 
by disassimilation of glucocorticoid; prevention or treatment of osteoporosis; stimulation of Immune system (e.g., pro- 
motion of increase In hemocytes such as lymphocyte; strengthening of an antimicrobial activity or an antiviral activity); 
promotion of cure of bums and trauma; acceleration in the treatment of bone fracture; treatment of acute or chronte 
renal diseases; treatment or improvement of diseases or symptoms (short stature, delayed growth) associated with 
insufficiency of growth hormone In adults or infants; treatment of obesity; promotion of recovery after surgical opera- 
tions; improvement of delayed growth assojiated with Prader-Willi syndrome and Tuner's syndrome; treatment of 
delayed intrauterine growth and skeletogenous disorders; treatment of peripheral neuropathy; treatment of Noonan's 
syndrome, schizophrenia and depression; treatment or prevention of neurodegenerative diseases such as Alzheimer's 
disease and Paricinson's disease; treatment of pulmonary Insufficiency and ventilation dependence; treatment of nral- 
absorption syndrome; Improvement of cachexia or protein loss caused by cancer or AIDS; promotion of weight increase 
or proteopexis in patients in the case of TPN (total parenteral nutrition); treatment of hyperinsulinemia; promotion of 
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induction of ovulation; improvement of menopausal disorders; improvement of senile constitution. 
[0230] Further, the compound of the present invention is useful in mammals such as domestic animals for promotion 
of growth; increase in milk production; strengthening of an antimbrobial or antiviral activity by stimulation of immune 
system; stinriulation in growth of wool in sheeps. 

5 [0231 ] The compound of the present invention can be used with various concomitant drugs. 

[0232] Examples of the concomitant drugs include a "agents for treating diabetes', "agents for treating diabetic com- 
plications", "agents fortreating obesity", "agents fortreating hypertension", "agents for treating hyperiipidemia", "agents 
for treating arthritis", "antianxiety agents", "antidepressant", "agents fortreating osteoporosis", etc. Two or more kinds 
of these concomitant drugs can be combined in an appropriate ratio for use. 

10 [0233] Examples of the above "agents fortreating diabetes" include insulin sensitizers, insulin secretagogues, bigua- 
nides, insulins, a-giucosidase inhibitors, p3 adrenaline receptor agonists. 

[0234] Examples of the insulin sensitizers include pioglitazone or its salt (preferably hydrochloride), troglltazone, 
rosiglitazone or its salt (preferably maleate), JTT-501 , GI-262570, MCC-555, YM-440, DRF-2593. Bl\/I-13-1258, KRP- 
297, R-119702, CS-011, etc, 

15 [0235] Examples of the insulin secretagogues include sulfonylureas. Concrete examples of the sulfonylureas include 
tolbutamide, chlorpropamide, tolazamide, acetohexamide. gtydopyramide and its ammonium salt, giibenclamide, gli- 
dazide, gllmepiride. 

[0236] Other than the above, examples of insulin secretagogues include repaglinide, nateglinide, mitiglinide (KAD- 
1229), JTT-60B. 

20 [0237] Examples of biguanides include metfonnin, buformin, phenfomiin. 

[0236] Examples of insulins include animal insulins extracted from bovine or porcine pancreas; semisynthetic human 
insulin whbh is enzymatically synthesized from insulin extracted from porcine pancreas; human insulin synthesized 
by genetic engineering, using Escherichi Coil or yeast. As insulin, also employed are insulin-zinc containing 0.45 to 
0.9 (wyW)% of zinc; protamine-insulin-zinc produced from zinc chloride, protamine sulfate and insulin; etc. In addition, 

25 insulin can be an insulin fragment or derivative (e.g., INS-1 , etc.). 

[0239] Insulin can also include various types such as ultra immediate action type, immediate action type, two-phase 
type, intemnediate type, prolonged ac^on type, etc., and these can be selected depending on the pathological conditions 
of patients. 

[0240] Examples of a-glucosidase inhibitors include acari^ose, voglibose, miglitol, emiglitate, etc. 
30 [0241] Examples of p3 adrenaline receptor agonists include AJ-9677, BMS-1 96085, SB-226552. AZ40140, etc. 
[0242] Other than the above, examples of the "agents for treating diabetes" include ergoset, pramltntide, teptin, BAY- 
27-9955. 

[0243] Examples of the above "agents for treating diabetic complications" include aldose reductase inhibitors, gly- 
cation inhibitors, protein kinase C inhibitors, etc. 
35 [0244] Examples of aldose reduc^se Inhibitors include torulestat; epariestat; Imlrestat; zenarostat; SNK-860; zopol- 
restat; ARI-509; AS-3201, etc. 

[0245] Examples of glycation inhibitors include pimagedine, etc. 

[0246] Examples of protein kinase C inhibitors include NGF, LY-333531 , etc. 

[0247] Other than the above, examples of "agents for treating diabetic complications" include alprostadil, thiapride 
40 hydrochloride, ctlostazol, mexiletlne hydrochloride, ethyl eicosapentate, memantine, pimagedline (ALT-711), etc. 
[0248] Examples of the above "agents for treating obesity" include lipase inhibitors and anorectics, etc. 
[0249] Examples of lipase inhibitors include orilstat, etc. 

[0250] Examples of anorectics include nnazindol, dexfenfluramine, fluoxetine, sibutramine, baiamine, etc. 
[0251] Other than the above, examples of "agents fortreating obesity" include lipstatin, etc. 
45 [0252] Examples of the above "agents for treating hypertension" include angiotensin converting enzyme inhibitors, 
calcium antagonists, potassium channel openers, angiotensin II antagonists, etc. 

[0253] Examples of angiotensin converting enzyme inhibitors include captopril, enarapril, alacepril, delapril (hydro- 
chloride), lisinopril, Imidapril, benazepril, cilazapril, temocapril, trandolapril, manidipine (hydrochloride), etc. 
[0254] Examples of calcium antagonists include nifedipine, amlodlpine, efonidipine, nbardipine, etc. 
50 [0255] Examples of potassium channel openers include levcromakalim, L-27152, AL0671 , NIP-121 , etc. 

[0256] Examples of angiotensin II antagonists include losartan, candesartan dlexetil, valsartan, irtDesartan, CS-866, 
E4177,etc. 

[0257] Examples of the above "agents for treating hyperiipidemia" include l-IMGrCoA reductase Inhibitors, fibrate 
compounds, etc. 

55 [0258] Examples of HMG-CoA reductase inhibitors include pravastatin, simvastatin, lovastatin, atorvastatin, fluvas- 
tatin, lipantii, cerivastatin, itavastatin. Z04522, or their salts (e.g., sodium salts, etc.), etc. 
[0259] Examples of fibrate compounds include bezaf ibrate, clinofibrate, dofibrate, simfibrate, etc. 
[0260] Examples of the above "agents for treating arthritis" include ibuprofen, etc. 
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[0261] Examples of the above "antianxiety agents" include chlordiazepoxide, diazepam, oxazolam, medazepam, 
cloxazolam. bromazepam, lorazepam, alprazolam, fludiazepam, etc. 

[0262] Examples of the above "antidepressants" include fluoxetine, f luvoxamine, imipramine, paroxetine, sertraline, 
etc. 

[0263] Examples of "agents for treating osteoporosis" Include, for example, bisphosphonates. vitamin D preparations, 
calcitonin preparations, PTH preparations, Osten, etc. 

[0264] Other than the above, the concomitant drugs include "hormones promoting other growth hormone secretion 
(e.g., GHRH), GH or IGF-r, "cytokines or cytokine activity enhancing agents", etc. 

[0265] A phanmaceutical composition of the invention can be produced according to a per se known method. Said 
pharmaceutical composition can be produced by mixing the compound of the present invention and a pharmacologfcally 
acceptable carrier according to any perse known method. 

[0266] The dosage forms of the pharmaceutical composition include, for example, tablets (including sugar-coated 
tablets, film-coated tablets), powders, granules, capsules (Including soft capsules), liquids, injections, suppositories, 
sustained release preparations (e.g., sustained-release microcapsules, etc.), etc. The compound of the present inven- 
tion and the phannaceutical composition of the present invention can be safely administered orally or parenterally (e. 
g., by local, rectal and intravenous administration, etc.). 

[0267] The content of the compound of the present invention In a pharniaceutteal connposition of the present invention 
is, for instance, 0. 1 to 1 00 weight percent of the whole composition. The dose of the phamiaceutical composition can 
be appropriately selected depending on the subject of administration, route of administration, disease, etc For instance, 
the dose per administration when a phamiaceutical composition of the invention is orally administered as an agent for 
treating glaucoma to an adult patient (body weight: about 60 kg), is about 0.1 to about 600 mg, preferably about 1 to 
about 1 00 mg, more preferably about 5 to about 1 00 mg in temns of an effective Ingredient (compound of the present 
Invention). These amounts can be divided into one to several doses per day for administration. 
[0268] Here, examples of the pharmacologically acceptable carriers used for production of a pharmaceutical com- 
position of the present invention include various organic or inorganic earner substances which are commonly used as 
materials for phannaceutfcal preparations, such as excipients, lubricants, binders, and disintegrators in solid prepara- 
tions; solvents, solubilizing agents, suspending agents, isotonizing agents, buffering agents, sootiiing agents, in liquid 
preparations. In addition, additives such as antiseptics, antioxidants, coloring agents, sweeteners, absorbents, mois- 
tening agents, can be used, if necessary. 

[0269] Examples of the excipients Include lactose, sucrose, D-mannitol, starch, comstansh, crystalline cellulose, light 
anhydrous silbic acid, etc. 

[0270] Examples of the lubricants include magnesium stearate, calcium stearate, talc, colloidal silica, etc. 
[0271] Examples of the binders include crystalline cellulose, sucrose, D-mannitol, dextrin, hydroxypropylcellulose, 
hydroxypropylmethyteellulose, polyvinylpyn^olidone. starch, saccharose, gelatin, methyteellulose, carboxymethylcellu- 
lose sodium, etc. 

[0272] Examples of the disintegrators include starch, carboxymethylcellulose, carboxymethylcellulose calcium, 
crosscamnellose sodium, carboxymettiylstarch sodium, L-hydroxypropylcellulose, etc. 

[0273] Examples of the solvents include water for injection, alcohol, propylene glycol, macrogol. sesame oil, com 
oil, etc. 

[0274] Examples of tiie solubilizing agents include polyethylene glycol, propylene glycol, D-mannitol, benzyl ben- 
zoate. ethanol. trisaminomethane, cholesterol, triethanolamine, sodium cariDonate. sodium citrate, etc. 
[0275] Examples of the suspending agents include surfactants such as stearyltriethanolamine, sodium lauryl sulfate, 
lauryl amino propionic acid, lecitfiin, benzalkonium chloride, benzethonium chloride, glyceryl monostearate, etc.; or 
hydrophilic polymers such as polyvinyl alcohol, polyvinylpyn-olidone, carboxymethylcellulose sodium, methylcellulose. 
hydroxymetiiylcellulose, hydroxyetiiylcellulose. hydroxypropylcellulose, etc. 

[0276] Examples of the isotonizing agents include glucose, D-sori3itol, sodium chloride, glycerin, D-mannitol. etc. 
[0277] Examples of the buffering agents include buffer solutions of phosphate, acetate, carbonate and citrate, etc. 
[0278] Examples of the soothing agents include benzyl ateohol, etc. 

[0279] Examples of the antiseptics Include paraoxybenzoates, chlorobutanol, benzyl alcohol, phenetiiylalcohol, de- 
hydroacetic acid, and soriDic acid, etc. 

[0280] Examples of the antioxidants include sulfite, ascortDlc acid, etc. 

[0281 J The present invention will be explained In more detail by ttie following Reference Examples. Examples, For- 
mulation Example and Experimental Examples. These are not intended to restrict the present invention, and may be 
modified within the range of not deviating the scope of this invention. 

[0282] "Room temperature" in the following Reference Examples and Examples means a temperature of 0*C to 
aO'^C. For drying an organk: layer, anhydrous magnesium sulfate or anhydrous sodium sulfate was employed. Unless 
othenwise specifically indfcated, ■%" means percent by weight. 

[0283] The IR absorption spectra were measured in a diffused reflection method using a Fourier transfomt infrared 
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spectrophotometer. 

[0284] The meanings of the abbreviations used In the present specrication are as follows: 

s: singlet 

d: doublet 

dd: double doublet 

dt: double triplet 

t: triplet 

q: quartet 

m: multiplet 

br: broad 

J: coupling constant 
Hz: Hertz 

CDCI3: deuterated chlorofomn 
DMSO-dg: deuterated dimethylsulfoxide 
THF: tetrahydrofuran 
DMF: N,N-dimethyffomiamide 
DMSO: dimethylsulfoxide 

WSC: 1 -ethyl-3-(3-dimethylaminopropyl)cart)Odilmide hydrochloride 

^H-NMR: proton nuclear magnetic resonance spectmm (generally measured as the free form of each sample in 
CDCI3) 

IR: infrared absorption spectrum 
Me: methyl 
Et: Ethyl 

HOBt: 1 -hydroxy- 1H-benzotriazol 
IPE: diisopropyl ether 

Examples 

Reference Example 1 

2-[(2-chlorD-6-nitrophenyl)methylidene]malonlc diethyl 



[0286] To a solution of 2-ch!oro-6-nitrobenzaIdehyde (20.23 g) and malonic diethyl (1 7.63 g) in acetic anhydride (36 
ml) was added potassium hydrogen carbonate (16.48 g). The mixture was stirred at 110**C for two hours. After the 
reaction solution was cooled down, the reaction solution was poured into water and extracted witii ethyl acetate. The 
organic layer was washed with water and saturated brine. After drying, the solution was concentrated. The residue 
was purified by silica gel column chromatography (developing soh^ent: ethyl acetate/hexane = 4/1) and gave the title 
compound (34.89 g). 



IH-NMR 8: 1.00(3H.t). 1.37(3H.t). 4.03(2H,q). 4.36(2H.q). 7.48(1 H,dt), 7.71(1H,dd). 8.00(1 H,s). 8.04(1 H.dd). 



[0285] 
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Reference Example 2 



2- [(5-fluoro-2-nftrophenyl)methylidene]malontc diethyl 



[0287] 




-COjEt 
CO^ 



[0288] The title compound was obtained according to the same method as Reference Example 1 . 

1H-NMR(CDCI3)S: 1.10(3H.t). 1.36(3H,t), 4.15(2H,q). 4.35(2H.q), 7.10.7.30(2H,m), 8.13(1 H.s). 8.28(1H.dd). 

Reference Example 3 

5-chloro-2-oxo-1 ,2,3,4-tetrahydro-3-quinollne carboxylic acid ethyl 



[0290] To a solution of 2-[(2-chloro-6-nitrophenyi)-methylidene]malonlc diethyl (34.89 g) in ethanol (200 ml) was 
added sodium boron hydride (2.02 g) at 0**C. The mixture was stin-ed at O^^C for 30 minutes. Then, water was added 
to the mixture and extracted with ethyl acetate. The organic layer was washed with saturated brine, dried and concen- 
trated. To the residue in the aqueous solution of acetic add (200 ml) was added Iron (25.7 g). The mixture was refluxed 
under heating for 90 minutes. Insoluble material was filtered off and the filtrate was concentrated. Water was added 
to the residue and extracted with ethyl acetate. The organic layer was washed with water and saturated brine, dried 
and concentrated. The obtained crude crystals were washed with IPE and the title compound (1 6.84 g) was obtained, 
melting point: 174-176*C. 

Reference Example 4 

6-fluoro-2-oxo-1 ,2,3,4-tetrahydro-3-qulnoline cariaoxylic add ethyl 



[0289] 




H 



[0291] 




H 



[0292] The title compound was obtained according to the same method as Reference Example 3. 
melting point 166-1 68*^0. 
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Reference Example 5 



5-chloro-2-oxo-1 ^,3,4-tetrahydro-3-qurnoline carboxylic acid 



[0293] 




CO^ 



[0294] To a mixture of 5-chloro-2-oxo-1 ,2,3,4-tetrahydro-3-quinolinecarboxylic acid ethyl (1 5.23 g) in THF (1 80 ml) 
and methanol (120 ml) was dropwise added an aqueous solution of 1 N sodium hydroxide (65 ml) at O^C. The mixture 
was stirred at room temperature for 18 hours. To the reaction solution was dropwise added 1N hydrochloric acid (70 
mi) at O^'C. Then, the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine, 
dried and concentrated. The obtained crude crystals were washed with IPE and the title compound (15.89 g) was 
obtained. 

melting point: 179-186**C. 

Reference Example 6 



6-fluoro-2-oxo-1 ,2,3,4-tetrahydro-3-quinoline carboxylic acid 



[0295] 



H 

[0296] The title compound was obtained according to the same method as Reference Example 5. 
melting point 144-147^0. 

Reference Example 7 

5-chloro-N,N-dimethyl-2-oxo-1,2.3,4-tetrahydro-3-quinolinecart>oxamide 
[0297] 




[0298] To a mixture of acetonttrile (100 ml) and THF (100 mO was added 5-chloro-2-oxo-1 ^,3,4-tetrahydrD-3-quln- 
olinecarboxyllc acid (11 .34 g), dlmethylamlne hydrochloride (4.95 g), HOBt (7.83 g), WSC (10.71 g) and triethyiamine 
(17 ml). The reaction mixture was stirred at room temperature for 18 hours. To the reaction solution was added 10% 
of an aqueous solution of citric acid and extracted with ethyl acetate. The organic layer was washed with water, a 
saturated aqueous solution of sodium hydrogen carbonate and saturated brine, dried and concentrated. The residue 
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was washed with IPE and the trtle compound (6.601 g) was obtained, 
melting point: 257-26rC. 

Reference Example 8 

6-fluoro-N,N-dlnnethyl-2-oxo-1 ,2,3,4-tetrahydro-3-quinoHnecarboxamlde 
[0299] 




[0300] The title compound was obtained according to the same method as R^erence Example 7. 
melting point: 289-291*0. (decomposition) 

Reference Example 9 

6-chloro-3-(N ,N-dimethylamino)methyH ,2,3,4-tetrahydroquinoline 
[0301] 




[0302] To a suspension of 5-chloro-N ,N-dimethyl-2-oxo-1 ,2,3,4-tetrahydro-3-quinolinecart>oxamide (5.059 g) in THF 
(1 80 ml) was added 1 M borane-THF complex (80 ml). The reaction solution was refluxed under heating for 6 hours 
and left aside until it was cooled. The reaction solution was cooled down by Ice, water (2 ml) and 6N hydrochloric acid 
(50 ml) was added thereto, stinted at room temperature for 1 5 hours and concentrated. The residue In methanol solution 
(50 ml) was refluxed under heating for 24 hours, to the residue was added an aqueous solution of 3N sodium hydroxide 
to make it as a base and extracted with ethyl acetate. The organic layer was washed with water and saturated brine, 
dried and concentrated. The residue was purified by alumina column chromatography (developing solvent: ethyl ace^ 
tate/hexane = 1/1 0). The obtained crystals were washed with hexane and the title compound (3.52 g) was obtained, 
melting point: 107-112**C. 

Reference Example 10 

3-(N,N-dlmethyIamlno)methyl-6-fluoro-1,2,3.4-tetrahydn)quinoline 
[0303] 
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[0304] The title compound was obtained according to the same method as Reference Example 9. 
melting point 104-105'*C. 

Reference Example 11 

1-[2-(R)-amlno-3-(lndol-3-yl)propanoyO-5-chtoro-3-(R,S)-(N,N-dlmethylamino)methyl-1,2^ 



[0306] To a solution of N-(9-fluorenylmethoxycarbonyl)-D-triptophan (6.44 g) and DMF (0.14 ml) in THF (50 ml) was 
dropwise added oxalylchloride (1 .6 mO in THF (15 ml) solution at 0*^0. The mixture was stirred at room temperature 
for 30 minutes. Then, to a mixture of a solution of 5-chloro-3-(N,N-dimethylamino)methyl-1.2,3,4-tetrahydroquinollne 
(1 .13 g) in ethyl acetate (50 ml) and a saturated aqueous solution of sodium hydrogen carbonate (25 ml) was dropwise 
added the reaction solution at O^'C and stirred at room temperature for an hour, the organic layer was then separated. 
The organic layer was washed with saturated brine, dried and concentrated. The residue was purified by alumina 
column chromatography (developing soh^ent; ethyl acetate/hexane 1:2 - 1:1) and concentrated. The residue was 
dissolved in methanol (60 ml), piperidine (2 ml) was added thereto and stirred for at room temperature for 12 hours. 
The reaction solution was concentrated and purified by alumina column chromatography (developing soh^ent; ethyl 
acetate/hexane = 1 :2 - ethyl acetate/riiethanol = 20:1 ), the title compound was obtained as amorphous powders (0.828 



IR(KBr):3283, 2934, 2820. 2774, 1647, 1568. 1460, 1354, 1186. 741 cm''*. 
Reference Example 12 

1 -[2-(R)-amino-3-(indoI-3-yl)propanoylJ-3-(R, S)-{N,N-dimethylamino)methyl-6-fluoro-1 .2,3.4-tetrahydroquinoiine 



[0305] 




[0307] 




H 



[0308] The title compound was obtained according to the same method as Reference Example 11 . 
IR(KBr):3289, 2928, 1644, 1497. 1456, 1244, 742 cnrl. 
MASS (APCIMASS). m/z 395[(IW+H)+]. 
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Reference Example 13 

2-(5-chloro-2-nitrobenzyl)malonic diethyl 
[0309] 




[0310] To a mixture of 5K:hloro-2-nltroben2alclehyde (25 g), malonic diethyl (21 .6 g) In acetic anhydride (50 ml) was 
added potassium hydrogen carbonate (11.9 g) and the mixture was stinted at 110°C for 45 minutes. The reaction 
solution was poured Into water and extracted with ethyl acetate. The organic layer was washed with water and saturated 
brine, dried and concentrated. The crude product of 2-(5-chloro-2-nitroben2yHdene)malonic diethyl was obtained. 
[0311] To a solution of a crude product of 2-(5-chloro-2-nitrobenzylidene) malonic diethyl in ethanol (250 ml) was 
added sodium boron hydride (3.3 g) under ice cooling and the solution was stin-ed for 30 minutes. Then, to the reaction 
solution was added 10% of an aqueous solution of citric acid. The solution was acidulated and concentrated. To the 
residue was added water and the mixture was extracted with ethyl acetate. The organic layer was washed with water 
and saturated brine, dried and concentrated. The residue was purified with silica gel column chromatography (devel- 
oping solvent; hexane - hexane:ethyl acetate = 4:1) and the title compound (43 g) was obtained, 
oily substance: 

1H-NMR (CDCI3) 6: 1.23(6H. t). 3.49(2H, d). 3.84(1 H, t) , 4.19(4H. q), 7.10-7.46(2H, m), 7.99(1 H. d). 
Reference Example 14 
2-(5-chloro-2-nitrobenzyl)-1,3-propanediol 
[0312] 




[0313] To a solution of a cmde product of 2-(5-chloro-2-nitroben2yl)maIonic diethyl (30.0 g) in ethanol (300 ml) was 
added sodium boron hydride (10.3 g) under ice cooling. The mixture was stirred at room temperature for 12 hours. To 
the reaction solution was added IN hydrochloric acid under Ice cooling, stirred for 2 hours at room temperature and 
concentrated. The residue was extracted with ethyl acetate. The organic layer was washed with 1 N hydrochloric acid, 
water and saturated brine, dried and concentrated. The residue was purified by silica gel column chromatography 
(developing solvent; hexane • ethyl acetete), the title compound (17 g) was obtained, 
melting point: 56-68*C. 

IH-NMR (CDCI3) 5: 1.90-2.20 (1H. m) , 2.80(2H. br s), 2.98(2H. d), 3.69(2H, dd). 3.85(2H. dd), 7.35(1 H, dd). 
7.43(1H,d).7.92(1H.d). / \ . /. 
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Reference Example 15 



2-(R)-(5-chloro-2-nrtrobenzyI)-3-hydroxypropyl hexanoate 



[0314] 



o 



CI 




Me 



[0315] A mixture of 2-(5-chloro-2-nitroben2yl)-1 .S-propanedlol (5.08 g), lipase PS-1 0527 (amano pharmaceuticals; 
0.75 g), and vinyl hexanoate(10 ml) was shaked In IPE (500 ml) at 35*»C for 21 .5 hours. Enzyme was filtered off and 
the filtrate was concentrated. The residue was purified by silica gel chromatography (developing solvent: hexane/ethyl 
acetate = 3/1), the title compound 6.64 g (99% ee) was obtained. 

IH-NIWR (400 MHz, DMSO-dg) 5: 0.91 (3H. t), 1 .25-1 .35 (4H, m), 1 .63 (2H. m), 2.19 (1H, m), 2.33 (2H, t), 2.93 
(1H, dd), 3.03 (1H, dd), 3.51 (1H, dd). 3.62 (1H, dd), 4.13-4.23 (2H, m). 7.36-7.40 (2H, m). 7.94 (1H, dd). 

IR (KBr): 3450, 2957, 1734, 1525, 1343, 1175, 832 cm'\ 

[a]D^=+24.6» (c=1.02, ethyl acetate). 

Reference Example 16 

2-(R)-(5-chlon>-2-nftrobenzyl)-3-hydrDxypropyl propionate 



[0317] A mixture of 2-(5-chloro-2-nitrobenzyl)-1 ,3-propanediol (5.02 g), lipase PS-1 0527 (amano phamiaceuticals: 
1 .7 g), and vinyl propionate (20 ml) was shaked in IPE (500 ml) at 35*»C for 1 1 hours. High-perfomnance chromatography 
analysts was performed on this reaction solution. According to the analysis, the yield of monoacyl body was 91%, the 
enantiomer excess was 98% ee. Enzyme was filtered off and the filtrate was concentrated to dryness to give the oily 
substance. This product was employed silica gel chromatography (silica gel 200 g, hexane/ethyl acetate = 3/1) and 
the title compound was obtained as a yellowish oily substance (4.21 g, 98% ee). 

-•H-NMR (400 IWHz, DMSO-d^) 5: 1 .1 6 (3H, t. J = 7.6 Hz), 1 .68 (1 H, br s.), 2.2 (2H, m), 2.37 (2H. q, J = 7.6 Hz). 
2.94 (1H, dd. J = 7.1 and 13.4 Hz), 3.02 (1H. dd, J = 7.6 and 13.4 Hz), 3.51 (1H, dd, J = 5.7 and 11.5 Hz). 3.62 (1H, 
dd, J = 4.1 and 1 1 .5 Hz), 4.1 6 (1 H. dd, J = 6.1 and 1 1 .5 Hz). 4.21 (1 H, dd. J = 4.9 and 1 1 .5 Hz), 7.39 (2H. m, Ph), 7.94 
(1H.d,J = 8.5Hz). 

IR (KBr) 3452. 1735, 1525. 1344, 1196, 833 cm'l- 

[a]D^®=+7.35' (c=1.02, ethanol) 

HPLC condition: column; CHIRALPAK AD (Daicel chemical industries) 

mobile phase; n-hexane/2-propanol (925/75) 
velocity; 0.8 ml/min 
temperature; room temperature 
detection; UV (225 nm) 
retention time; 20, 24 min. 



[0316] 



CI 
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Reference Example 17 



6-chloro-3-(R)-hexanoyloxymethyl-1 ,2,3,4-tetrahydroquinoline 



[0318] 



O 



CI 




Me 



[0319] To a solution of 2-(R)-(5-chloro-2-nitroben2yO-3-hydroxypropyl hexanoate (400 mg) in acetonitrile (8 ml) was 
added triethylanDlne (0.3 ml) under Ice cooling. Then, methanesulfonyl chloride (0.11 ml) was added thereto and stirred 
for 1 6 minutes. To the reaction solution was added a saturated aqueous solution of sodium hydrogen carbonate under 
ice cooling and the mixture was extracted with ethyl acetate. The organic layer was washed with water, saturated brine, 
dried and concentrated. 

[0320] The crude product of 2-(S)-(5-chloro-2-nltroben2yl)-3-[(methylsulfonyl)oxy]propyl hexanoate was obtained. 
The crude product of 2-{S)-(5-chloro-2-nltrobenzyI)-3-[(methylsulfonyl)oxy]propyl hexanoate was dissolved in THF (3 
ml), acetic add (1 .5 ml)was added thereto under Ice cooling. Then, zinc powders (760 mg) was added thereto under 
ice cooling and stin-ed under ice cooling for 30 minutes. The mixture was stirred at room temperature for two hours, 
zinc powders (760 mg) was added thereto and stin-ed for one hour. The reaction solution was filtered, the filtrate was 
concentrated under reduced pressure and the crude product of 2-(S)-(2-amlno-5-chloroben2yl)-3-[(methylsulfonyI)oxy] 
propyl hexanoate was obtained. 

[0321] The crude product of 2-(S)-(2-amlno-5-chlorobenzyI)-3-[(methylsulfonyl)oxylpropyl hexanoate was dissolved 
in THF (B ml) and dllsopropylethylamine (1 ml) was added thereto, stinted at 60»C for 12 hours under argon stream. 
To the reaction solution was added a saturated aqueous solution of sodium hydrogen cart3onate and the mixture was 
extracted with ethyl acetate. The organic layer was washed with water and saturated brine, dried, concentrated. The 
residue was purified with alumina column chromatography (developing solvent; hexane - hexane:ethyl acetate = 10: 
1) and the title compound (234 mg) was obtained, 
oily substance: 

Wd^ = -25. r (c = 0.505. methanol). 
Reference Example 18 

1-benzyloxycarbonyl-6-chloro-3-(R)-(hydroxymethyl)-1 ,2,3,4-tetrahydroquinoline 



[0323] To a solution of 6-chloro-3-(R)-hexanoyloxymethyl-1 .2,3.4-tetrahydroquinoline (3.86 g) in pyridine (20 ml) was 
dropwise added benzyl chlorofomiate (3.0 ml). After stim'ng at room temperature for 30 minutes, water was added to 
the reaction solution and the mixture was extracted with ethyl acetate. The organic layer was washed with 1 N hydro- 
chloric acid, water, a saturated aqueous solution of sodium hydrogen carbonate, water, saturated brine, dried and 
concentrated. The cnjde product of 1-benzyloxycarbonyl-6K:hloro-3-(R)-hexanoyIoxymethyl-1 2,3,4-tetrahydroquino- 
line was ot>tained. 

[0324] The crude product of 1-benzyloxycart>onyl-6-chloro-3-(R)-hexanoyloxymethyl-1,2,3,4-tetrahydroquinoline 
was dissolved in a mixture of methanol (40 ml) and THF (40 mO and an aqueous solution of 1 N sodium hydroxide (20 



[0322] 
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ml) was added under ice cooling. The mixture was stirred at room temperature for 30 minutes, water was added to the 
reaction solution and concentrated. The residue was extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine, dried and then concentrated. The residue was purified by silica gel column chromatography 
(developing solvent; hexane - hexaneiethyl acetate = 2:1), the title compound (4.30 g) was obtained, 
oily substance: 

1H-NMR (CDCy 5: 1 .95(1 H, br s), 2.12-2.34(1 H, m), 2.50(1 H, dd), 2.89(1 H, dd), 3.40-3.70(2H. m), 3.71 (1H, dd), 
3.85(1 H, dd), 5.20(1 H. d), 5.27(1 H, d). 7.04-7.20(2H. m). 7.24-7.52(5H, m). 7.61 (1H. d). 
[a]D^° = -19.3** (c= 0.502. methanol). 

Reference Example 1 9 

1 -benzyloxycarbonyl•6-chloro-3-(S)^(N,N-dimethylamlno)methyO-1 ,2,3,4-tetrahydroquinollne 



[0326] To a solution of 1 -ben2yloxycarbonyl-6<hloro-3-(R)-(hydroxymethyl)-1 ,2,3,4-tetrahydroquinoline (4.20 g) In 
acetonitriie (84 ml) was added triethylamine (3 ml) under ice cooling. Methanesutfonyl chloride (1.2 ml) was added 
thereto and stinred for 1 5 minutes. To the reaction solution was added a saturated aqueous solution of sodium hydrogen 
carbonate and water under ice cooling and the solution was extracted with ethyl acetate. The organic layer was washed 
water and saturated brine, dried and concentrated. The crude product of 1-benzyloxycarbonyl-6-chloro-3-(R)-[[(meth- 
ylsulfonyl)oxy]methylh1 ,2,3,4-tetrahydroqulnoline was obtained. 

[0327] The crude product of 1-benzyloxycarbonyl-6-chloro-3-(R)-[[(methylsulfonyl)oxy]methyl]-1,2,3,4-tetrahydro- 
quinoline was dissolved in DMSO (50 ml), an aqueous solution of 50% dimethyiamine (25 ml) was added thereto and 
the solution was stirred at room temperature for 36 hours. To the reaction solution was added an aqueous solution of 
5% potassium cart>onate and the solution was extracted with ethyl acetate. The organic layer was washed with water 
and saturated brine, dried and concentrated. The residue was purified by alumina column chromatography (developing 
solvent; hexane - hexane:ethyl acetate = 10:1) the title compound (4.09 g) was obtained, 
oily substance: 

^H-NMR (CDCI3) 8: 2.0-2.4{3H. m), 2.20(6H. s), 2.46(1 H, dd), 2.87(1 H, dd). 325(1 H, dd). 4.04-4.20(1 H, m). 5.20 
(1H, d), 527(1 H, d), 7.04-7.20(2H. m), 7.24-7.52(5H, m), 7.68(1 H, d). 
[aloSO = .26.0* (c = 0.503. methanol). 

Reference Example 20 

6-chloR>-3-(R)-[(N,N-dlmethylamino)methyl]-1 ,2,3,4-tetrahydrDquinoline 



[0329] 1-ben2yloxycaft)onyl-6-chloro-3-(S)-[(N,N-dtmethylamino)methyl]-1 ,2,3,4-tetrahydroquinoline (3.89 g)was 
dissolved in 48% hydrobromic acid (20 ml) and the solution was stirred at room temperature for 1 8 hours. The reaction 
solution was diluted with water and the solution was extracted with hexane. To the aqueous layer was added an aqueous 
solution of 8N sodium hydroxide to adjust pH to 5. Then, potassium carbonate was added thereto to make the solution 



[0325] 




[0328] 
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l^^ZV^V^ *^ ^'^^''^^ ^'ashed With water and 

saturated bnne dned and concentrated. The residue was purified by recrystallizing (hexane^thyl acetate) and the title 
compound (1 .47 g) was obtained. 

melting point: 112-114^0 

[ajp^o = .46.70 ^ Q 5Q3^ methanol). 

Reference Example 21 

3-ntert4)utyl(diphenyl)sHyI]oxy]-2-(S)-(5-chIoro-2-nlt^^ 
[0330] 



5ir^Me 
PhMc 

S /°"°''^'>"«*2-^^^^ g)inDH4F(20ml)wasadded 
imidazole (2.0 g) and tert-butylchlorodiphenylsilane(4.0 ml) successively under Ice cooling. The ml)iure was stirred at 
room ternperature for 30 minutes. Then, water was added thereto and the reaction solution was extracted with ethyl 
T^ll^ Jai^^r .T7^, '"^^^'^ ""'^ water and saturated brine, dried and concentrated. The crude product of 
3-fftert-butyl(diphenyOsiiyi]oxyJ-2-(S)-(5-chloro-2-nitroben2yl)propyl propionate was obtained 

S 7**- ^^"^Z?. '^'^ """'"'^ 3-fftert-butyl(dlphenyi)sllyl]oxyJ-2-(S)-(5-chloro-2-nitrobenzyDpropyl 
propion^e .n mettianol (40 ml) was added potassium catenate (2.0 g) and stiired for 4 hours. Water was added to 

!lt.I!^!2 K ^^JT i *^ ^"^^ '^^ was washed with water and 

saturated bnne. dned, and concentrated. The residue was purified by silica gel column chromatography (developinq 
solvent; hexane - hexane:ethyf acetate = 5:1) and the title compound (6.15 g) was obtained 
oily substance: 

= +1 .2* (c = 0.376. methanol). 
Reference Example 22 

3-(S)-[ntert.butyl(dlphenyOsllyaoxy]methyO-6K:hloro-12.3,4-t^^^ 



[0333] 



PhMe 

H 



f^lH?« .f J^^.."?^^^^^^^ (6 00 g) in ace- 

tonitnle(120ml)wasaddedtnethylamln6(3.0ml) and methanesulfonylchloride(12mOsuccesslvely under iScoolina 
The mature was stirredfor 15 minutes, a saturated aqueous solution of sodium hydrogen carbonate was added thereto 
under ice cooling and water was also added thereto. The solution was extracted with ethyl acetate. The organic layer 
was wasi|ed with water and saturated brine, dried and concentrated. The crude product of 34rt^^^ 
oxy]-2-(R)-(5-chloro-2-nitroben2yl)propylmethanesulfonate was obtained pnenyi;sHyu 
fSin ^iS'f^r'Jf ? 3-IItert-butyl(diphenyl)-silylJoxyh2-(R)-(5-chloro-2-nitroben2yl)propy| methanesui- 

fona e in THF (60 mD w^ added acetic acid (60 ml) and zinc powde,s{12.2 g) successively under^ cooling. The 
mixture was stinned for 15 minutes under ice cooling. IMoreover, the solution was stirred at room temperature for 30 
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minutes. Zinc powders (8.1 g) was added to the reaction solution and stirred for 30 minutes. The reaction solution was 
filtered, the filtrate was concentrated under reduced pressure and the crude product of 2-(R)-(2-amino-5-chlorobenzyl)- 
3-[[tert-butyl(diphenyl)sl)yI]oxy]propyl methanesulfonate was obtained. 

[0336] To the crude product of 2-(R)-(2-amino-5-chloroben2yl)-3-{[tert-butyl(diphenyl)silyI]oxy]propyl methanesul- 
5 f onate was added THF (80 ml) and diisopropylethylamine (10 ml). The mixture was stirred at BO'^C for 1 0 hours under 

argon stream. An aqueous solution of saturated sodium hydrogen carbonate was added to the reaction solution and 

extracted with ethyl acetate. The organic layer was washed with water and saturated brine, dried and concentrated. 

The residue was purified silica gel column chromatography (developing solvent; hexane - hexane:ethyl acetate = 10: 

1) and the title compound (5.14 g) was obtained. 
io oily substance: 

1H-NMR (CDCy 6: 1.06(9H, s). 1 .34-1 .80(1 H, m), 2.08-2.32 (1H. m), 2.50(1 H, dd). 2.71 (1H. dd), 3.07(1 H. dd), 
3.34-3.50(1 H, m), 3.52-3.76(2H, m), 6.30-6.42(1 H. m). 7.84-7.96(2H, m). 7.20-7.80(1 OH. m). 
[aJo^o = +13.30 ^ 0.433, methanol). 

IS Reference Example 23 

1 -benzyloxycarbonyl-6-chloro-3-(S)-(hydroxymethyl)-1 ,2,3,4-tetrahydroquinoline 

[0337] 

20 



25 




30 [0338] To a solution of 3-(S)-II[tert-butyl(diphenyl)-silyl]oxyJmethyl]-6-chloro-1 ,2,3.4-tetrahydroquinoline (4.63 g) in 
ethyl acetate (50 ml) was added an aqueous solution (50 ml) of potassium carbonate (7.3 g). To the reaction solution 
was dropwlse added benzyl chlorofonmate (3.0 mO for 15 minutes under Ice cooling. Then, the reaction solution was 
stirred at room temperature for 30 minutes. Water was added to the reaction solution and the solution was extracted 
with ethyl acetate. The organic layer was washed with water and saturated brine, dried and concentrated. The crude 

35 product of 1-benzyloxycarbonyl-3-(S)-Qpert-butyl(dlphenyOsilyOoxy]methyl]-6-chloro-1 ,2,3,4-tetrahydroquinoline was 
obtained. 

[0339] To the solution of the cmde product of 1-benzyloxycarbonyl-3-(S)-II[tert-butyl(diphenyl)silyl]-oxy]methyl]- 
6-chloro-1 ,2,3,4-tetrahydroquinoline In THF (60 ml) was added a solution of tetra-n-butylammonium fluoride in THF (1 
M, 30 ml) under ice cooling. The mixture was stin'ed at room temperatupB for 6 hours, water was added thereto and 
40 extracted with ethyl acetate. The organic layer was washed with water and saturated brine, dried and concentrated. 
The residue was purified by silica gel column chromatography (developing solvent; hexane - ethyl acetate) and the 
title compound (3.40 g) was obtained, 
oily substance: 

iH-NMR (CDCI3) 6: 1 .95(1 H, br s), 2.1 2-2.34(1 H, m), 2.50(1 H, dd), 2.89(1 H, dd), 3.40-3.70(2H. m). 3.71 (1 H. dd), 
45 3.85(1 H, dd), 5.20(1 H. d), 5.27(1 H. d). 7.04-7.20(2H. m), 7.24-7.52(5H, m) , 7.61 (1 H, d). 
[aJoZO = +20.3*» (c = 0.381 . methanol). 



50 



55 



45 



EP 1227 090 A1 



Reference Example 24 



1 -ben2yloxycarbonyl-6K:hloro-3-(R)4{N,N-dime%lamino)-methyq-1 ,2.3,^ 



[0340] 



CI 




[0341] To the solution of 1 -ben2yloxycart)onyl-6-chloro-3-(S)-(hydroxymethyl)-1 .2,3,4-tetrahydroquinoline (3.3 g) in 
acetonitrile (66 ml) was added triethy lamine (3 ml) and methanesulfonyl chloride (1 .0 mO successh/ely under Ice cooling. 
After stlning for 15 minutes, to the reaction solution was added a saturated aqueous solution of sodium hydrogen 
carbonate under ice cooling. Furthennore, water was added thereto, the reaction solution was extracted with ethyl 
acetate. The organic layer was washed with water and saturated brine, dried and concentrated. The crude product of 
1 -ben2yloxycafbonyl-6-chloro-3-(S)-[[(methylsulfonyl)oxy]-methyl]-1 ,2,3,4-tetrahydroqulnoIine was obtained. 
[0342] To the mixture of the crude product of 1-benzyloxycarbonyl-6-chloro-3-{S)-[I(methylsulfonyO-oxy]methyl]- 
1 ,2,3.4-tetrahydroqulnoline in DMSO (40 ml) was added an aqueous solution of 50% dimethylamine (20 ml). The 
mixture was stirred at room temperature for 48 hours. An aqueous solution of sodium hydrogen carbonate and water 
was added to the reaction solution and the solution was extracted with ethyl acetate. The organic layer was washed 
with water and saturated brine, dried and concentrated. The residue was purified by alumina column chromatography 
(developing solvent; hexane - hexane:ethyl acetate = 1 0:1) and the title compound (3.3 g) was obtained, 
oily substance: 

1H-NMR (CDCy 8: 2.0-2.4(3H, m), 2.20(6H, s). 2.46(1 H, dd), 2.87(1 H. dd), 3.25(1 H. dd), 4.04^.20 (1H. m), 
5.20(1 H, d). 5.27(1 H. d). 7.04.7.20(2H, m). 7.24-7.52 (5H, m), 7.68(1 H, d). 
[a]o^ = +30.5* (c = 0.158. methanol). 

Reference Example 25 

6-chIoro-3-(S)-[(N,N-dimethylamino)methyl]-1,2,3.4-tetrahydroquinoline 



[0344] 1-benzyloxycarbonyl-6-chloro-3-(R)^(N.N-dimethylamino)methyl]-1.2.3.4-tetrahydroquinollne (3.2 g) was 
dissolved in 48% hydrobromic acid (1 6 ml) and the mixture was stin-ed at room temperature for 24 hours. The reaction 
solution was diluted with water and extracted with hexane. To the aqueous layer was added an aqueous solution of 
8N sodium hydroxide to adjust its pH to approximately pH 5. Then, potassium carbonate was added thereto to make 
the solution to become basic. The solution was extracted with ethyl acetate. The organic layer was washed with water 
and saturated brine, dried and concentrated. The precipitate crystals were washed with hexane and the title compound 
(1 .85 g) was obtained. 

melting point: 110-114"C 

[aJoSO = 446.7* (c = 0.502, methanol). 



[0343] 



CI 




H 
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Reference Example 26 



2-[(2-nitrophenyl)methyfidene]malonic diethyl • 



[0345] 




COOEt 



COOEt 



[0346] By azeotropic distillation, water was removed from a mixture of 2-nitrDben2aldehyde (1 0.0 g), malonic diethyl 
(15 ml), piperidine (1 .3 ml) in benzene (90 ml) and while the distillation, the mixture was refluxed under heating for 25 
hours. The reaction solution was concentrated and the residue was purified by silica gel chromatography (developing 
solvent: hexane/ethyl acetate = 4/1) and the title compound (7.1 6 g) was obtained. 

R (DMSO-dg) 6: 1 .03 (3H, t), 1 .36 (3H, t), 4.08 (2H. q). 4.34 (2H, q). 7.43 (1 H. d). 7.64 (1 H. dt). 7.57 (1 H, 
dt),8.19(1H, s), 8.21 (1H, dd). 

IR (KBr): 1731, 1721, 1526. 1344, 1260, 1214, 1203 cm-l. 
Reference Example 27 
2-(2-nitrobenzyl)-1 ,3-propanediol 



[034«] 2K(2-Nitrophenyl)methylidene]malonlc diethyl (7.1 6 g) was dissohred In methanol (25 ml), sodium boron hy- 
dride (0.929 g) was added thereto and stin-ed at room temperature for 1 .5 hours. To the reaction solution was added 
1 N hydrochloric acid and the mixture was concentrated. The residue was dissohred in ethyl acetate and the solution 
was washed with water and saturated brine, dried and concentrated. The residue was dlssoh^ed in 0.1 M phosphate 
buffer (pH 7.0) 30 ml and THF 30 ml. To the reaction solution was added sodium boron hydride (4.59 g) and the solution 
was stirred at room temperature for 4.5 hours. Then, to the reaction solution was added saturated ammonium chloride, 
acetic acid and 1 N hydrochloric acid successively and the mixture was extracted with ethyl acetate. The organic layer 
was washed with saturated brine, dried and concentrated. The residue was purified by silica gel chromatography (de- 
veloping solvent: hexane/ethyl acetate = 1/5) and the title compound (1.45 g) was obtained, 
melting point: 103-1 04*^0 (re-ciystallized solvent: hexane/ethyl acetate). 

Reference Example 28 

3-hydroxy-2-(2-nitroben2yl)propyl acetate 



[0347] 




[0349] 
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[0350] The mixture of 2-(2-nitroben2yl)-1 .3-propanediol (1 .02 g), lipase P (amano pharmaceuticals; 1 .0 g), vinyl ac- 
etate (1.0 ml) was shaked in IPE (300 ml) at SS^'C for 5.5 hours. HIgh-perfonnance chromatography analysis was 
performed on the reaction solution. According to the analysis, the yield of monoacyl body is 92%, the enantiomer 
excess is 90% ee. 

HPLC condition: column; CHIRALPAK AD (Dalcel chemical industries) 

mobile phase; hexane/2-propanol (925/75) 
velocity; 0.8 ml/min 
temperature; room temperature 
detection; UV (224 nm) 
retention time; 22, 27 min. 

Reference Example-29 

2-(bromomethyl)-1 -chloro-3-nitroben2ene 



[0352] To a solution of 2-chloro-6-nftrobenzaldehyde (25 g) in methanol (600 ml) was added sodium boron hydride 
(5.1 g) at 0*'C and the solution was stin-ed at the same temperature for 30 minutes. Then, diluted hydrochloric acid was 
gradually poured into the reaction solution. The mixture was stirred at room temperature and concentrated. To the 
residue was added ethyl acetate and water to perfomi separating extraction. The organic layer was washed with sat- 
urated brine, dried, concentrated. The residue was purified by silica gel chromatography (developing solvent: hexane/ 
ethyl acetate = 3/1 ). The obtained crystals were washed with ice-cooled hexane and (2K:hloro-6-nitrophenyl)methanol 
(23.0 g) was obtained. 

[0353] Under nitrogen stream, to 2-chloro-6-nitrophenylmethanol (22 g) was added 48% hydrobromic acid (250 ml) 
and the mixture was stin-ed at QO'^C for 30 minutes. The reaction solution was extracted with IPE. The organic layer 
was washed with saturated brine, dried and concentrated. The residue was purified by silica gel chromatography (de- 
veloping solvent: hexane/ethyl acetate = 6/1 ). The obtained solid was washed with hexane and the title compound was 
obtained (27,2 g). 

IH-NMR (CDCI3) 6: 4.88 (2H. s). 7.44 (1H, t). 7.70 (1H, d), 7.87 (1H, d). 
IR (KBr): 1523, 1351 cm-^ 

Reference Example 30 

2-(2-chIoro-6-nitrobenzyl)malonic diethyl 



[0355] To a solution of malonic diethyl (1 9.3 ml) in dimethoxyethane (400 ml) was added sodium hydride (oiliness 
60%. 5.1 g) at 0*»C and added a mixture of 2-(bromomethyl).1-chlorD-3-nitroben2ene (26.5 g) in dimethoxyethane (100 



[0351] 




[0354] 




48 



EP 1 227 090 A1 



ml) at O'^C successively. The solution was stirred at the same temperature for 30 minutes. Then , cold water was added 
to the reaction solution, stirred and concentrated. To the residue was added water and ethyl acetate to perfonn sepa- 
rating extraction. The organic layer was washed with saturated brine, dried and concentrated. The residue was purified 
by silica gel chromatography (developing solvent: hexane/ethyl acetate = 5/1) and the title compound (35.7 g) was 
obtained. 

1H.NMR (CDCI3) 5: 1 .23 (6H. t), 3.67 (2H, d). 3.81 (1 H. t), 4.17 (4H. q). 7.36 (1H. t), 7.63 (1H, d), 7.76 (1H. d). 
IR (neat): 1733, 1534cm-'>. 

Reference Example 31 

2-(2-chloro-6-nltroben2yl)-1 ,3-propanediol 



[0357] To a solution of 2-(2-chloro-6-nitrobenzyl)malonic diethyl (35 g) In diethylether (275 ml)was added methanol 
(11 .5 ml). To the reaction solution was added lithium boron hydride (6.0 g) at room temperature. The reaction solution 
was gradually poured into cold diluted hydrochloric add and the solution was extracted with ethyl acetate. The organic 
layer was washed with saturated brine, dried and concentrated. The obtained crude product was purified by silica gel 
chromatography (developing solvent: hexane/ethyl acetate = 2/2.5 - 1/1.5) and the title compound (15.9 g) was ob- 
tained. 

amorphous powders: 

1H-NMR (CDCy 5: 2.05-2.20 (1H, m). 2.25 (2H. brs), 3.10 (2H, d). 3.09-3.80 (4H. m), 7.33 (1H. t), 7.63 (1H. d), 
7.69 (IH.d). 

IR (KBr): 3508, 3431 , 1526. 1359 cm'^ 

Reference Example 32 

(+)-2-(2-chloro-6-nltrDbenzyl)-3-hydroxypropyH -propionate 



[0359] A mixture of 2-(2-chloro-6-nitrobenzyl)-1 ,3i3ropanediol (1 1 .02 g). MEITO Lipase AL (Meito Industries; 0.3 g), 
vinyl propionate (50 mO was shaked in IPE (1 000 ml) at 35*»C for 24 hours. High-performance chromatography analysis 
was performed on the reaction solution. According to the analysis, the yield of monoacyl body was 90% and the enan- 
tiomer excess was 98% ee. Enzyme was filtered off and the filtrate was concentrated. The residue was purified by 
silica gel chromatography (developing solvent hexane/ethyl acetate = 3/1) and 12.59 g (93%. 96% ee) of the title 
compound was obtained. 

1H-NMR (DMSO-de) 8: 1.14 (3H, t), 1 .8 (1H, brs), 2.28 (1H, m). 2.34 (2H, q). 3.14 (2H. d). , 3.55 (1H. dd). 3.61 
(IH.dd), 4.11 (1H,m),4.21 (1H. dd), 7.34 (1H,t), 7.63 (IH.t), 7.69 (1H,t). 
IR (KBr): 3456, 1736, 1531, 1358. 1193. 801 cnr^ 
[alD^13-3* (c=1.11,ethanoI) 

HPLC condition: column; CHIRALRAK AD paicet chemical Industries) 



[0356] 




[0358] 
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mobile phase; hexane/2-propanol (950/50) 
velocity; 0.5 ml/min 
temperature; room temperature 
detection; UV (225 nm) 
retention time; 51 , 56 min. 

Reference Example 33 

2-(5^hloro-2-nltroben2yl)-1 ,3-propanediol bisproplonate 
[0360] 




o 



[0361] To a solution of 2-(5-chloro-2-nftroben2yl)-1,3-propanedlol (150 mg) in THF (5.0 ml) was added propionyl 
chloride (0.21 2 ml) and triethylamine (0.344 ml) successively. The mixture was stin-ed at room temperature for 5 hours. 
Then, the reaction solution was concentrated and iPE was added thereto. The organic layer was washed with water, 
saturated brine, dried and concentrated. The residue was purified by silica gel chromatography (developing sohfent: 
hexane/ethyl acetate = 4/1) and the title compound (219 mg) was obtained. 
IR (KBr): 1740, 1526, 1346, 1180, 835 cm'\ 

Reference Example 34 

2-(5-chloro-2-nitrobenzyl)-3-hydroxypropyM -propionate 
[0362] 




NO2 



[0363] A mixture of 2- (5-chloro-2-nitrobenzyl)-1 ,3-propanedioM -propionate (20 mg), Upase PS (amano phamia- 
ceuticals; 20 mg) and water(0.1 ml) was shaked in IPE (2.0 ml) at 35*^C for 24 hours. High-perfonnance chromatography 
analysis was perfomied on the reaction solution. According to the analysis, the yield of monoacyl body was 67% and 
the enantlomer excess was 91 % ee. 

HPLC condition: column; CHIRALPAK AD (Daicel chemical industries) 

mobile phase; hexane/2-propanol (925/75) 
velocity; 0.8 ml/min 
temperature; room temperature 
detection; UV (225 nm) 
retention time; 21 , 24 min. 
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Reference Example 35 

1-[2-(R)-aminc>-3-(indol-3-yl)propanoyl]-6-ch!oro-3-(S)-(N.NHiimethylam^^ 
[0364] 




H 



[0365] The title compound was obtained according to the same method as Reference Example 11 . 
IR(KBr): 3280, 2928. 1653, 1487, 1356. 1235, 1098, 743 arr\ 
[a]D20 = .240*^ (c = 0.501 , methanol). 
MASS (APCIMASS): m/z 411 [(M+H)+]. 

Ref^nce Example 36 

3-{R.S)-(N,N-dimethylamlno)methyl-1 ^3-(i^dol-3-yl)-2-[(R)-4-(3-methyl-2-oxo-2,3-dlhyd^o-1 H-benzimidazol-l -yl) 
plperidylcarfoonytamino]propanoyl]-1^,3,4-tetrahydroquinoline 

[0366] 




[0367] The title compound was obtained according to the same method as the later described Example 21 . 
IR(KBr): 3252. 2936, 1694, 1634, 1495, 1435, 1246, 750 cm-\ 
MASS (APCIMASS), m/z 634[(M+H)+1. 
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Reference Example 37 

1 -ben2oyl-N-[(1 R)-2-I3-(dimethylamlno)methylh1 ,2,3.4-tetrahydro-1 -quinolinyl]-1 -(lndo!-3-ylmethy!).2-oxoethyQ- 
4-piperidine carboxamide 

[036q 




[0369] To a mixture of 1-[2-(R)-amino-3-(indol-3-yl)propanoyO-3-(R.S)KN.N-dlmethylamino)methyl-1 ^,3,4-tetrahy- 
droquinoline (151 mg), 1-ben2oyl-4-piperidlnecarboxyllc acid (104 mg) and HOBt (68 mg) in acetonitrile (5 ml) was 
added WSC (84 mg) and triethylamine (0.07 ml) at room temperature. The mixture was stirred at room temperature 
for 1 6 hours. Then, to the reaction solution was added an aqueous solution of 1 0% potassium carbonate. The solution 
was extracted with ethyl acetate. The organic layer was washed with saturated brine, dried and concentrated. The 
residue was purified by alumina column chromatography (developing solvent: ethyl acetate/^methanol = 10/1) and the 
title compound was obtained as amorphous powders (205 mg). 
IR(KBr): 3285. 2942, 1634. 1493. 1447, 743. 708 cm'^. 

Reference Example 38 

3-(4-piperidinyl)propionic acid hydrochloride 
[0370] 




[0371] 3-[1-(acetyl)-4i3lperidinyaproplonlc acid (10.34 g)was added to concentrated hydrochloric acid (30 ml) and 
the mixture was refluxed under heating for 6 hours. The mixture was concentrated and washed with ethanol and IPE. 
The title compound (9.1 95 g) was obtained, 
melting point: 247-250'C 
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Reference Example 39 



3-[1 -(trifluoroacetyl)-4-piperidinyQpropionic acid 



[0372] 




[0373] To a solution of 3-(4iDiperidlnyl)proplonic acid hydrochloride (7.77 g) In methanol (40 ml) was added ethyl 
trifluoroacetate(6 ml) and triethylamlne (11 2 ml) and, the solution was stirred at room temperature for 24 hours. A 
mixture of 4N hydrochloric acid/ethyl acetate (12 ml) was added thereto and concentrated. Ethyl acetate was added 
to the residue. Insoluble material was filtered off. The filtrate wais concentrated. The residue was purified by silica gel 
column chromatography (developing solvent: ethyl acetate) and the title compound (9.132 g) was obtained, 
melting point: 55-60*'C. 

Reference Example 40 

(4-hydroxy-1 -piperidinyl)(phenyOmethanone 



[0375] Under ice cooling, to a solution of 4-hydroxy-1i3iperidine (10.12 g) and triethylamine (13.9 ml) In THF (100 
ml) was added benzoyl chloride (14.06 g). The solution was stirred at room temperature for 12 hours, water was added 
thereto and extracted with ethyl acetate. The organic layer was washed with saturated brine, dried and concentrated. 
The residue was purified by silica gel column chromatography (developing solvent: ethyl acetate/hexane - 1/1) and 
the obtained crystals were washed with IPE. The title compound (1424 g) was obtained, 
melting point: 66-89"C. 



[0374] 



OH 
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Reference Example 41 

tert-butyl 2-[{1-ben2oyl-4-plperidinyI)oxy]acetic acid 
[0376] 




[03771 To a solution of (4-hydroxy-1 -piperidlnylHphenyl)methanone (8.2 g) and tert-butyl bromoacetlc acid (1 1 1 g) 
in toiuene(80 ml) was added an aqueous solution (40 ml) of tetra-butylammonium hydrogensulfate (11 .7 g) and NaOH 
(40 g). The mixture was stirred at room temperature for 24 hours. Then, water was added thereto and the solution was 
extracted with ethyl acetate. The organic layer was washed with saturated brine, dried and concentrated. The residue 
was purified by silica gel column chromatography (developing solvent: ethyl aoetate^exane = 1/1) and the obtained 
crystals were washed with IPE, The title compound was obtained (1 3.4 g). 

iH-NM R (CDCI3) 5: 1 .48 (9H, s), 1 .54-2.08 (4H, m). 3.1 0-3.80 (4H, m), 3.84-4.20 (1 H, m),4.02 (2H, s), 7.40 (6H. s) . 

Reference Example 42 

2-[(1 -ben2oyl-4-piperidinyl)oxy]acetic acid 
[0378] 



HO 




[0379] Tert-butyl 2-[(1 -ben2oyl-4.piperidinyl)oxy]acetic acid (1 1 .46 g) was added to trifluoroacetic acid (35 ml), stirred 
at room temperature for 3 hours and concentrated. Ethyl acetate was added to the residue. The mixture was washed 
with water and saturated brine, dried and concentrated. The obtained crystals were washed with diethylether and the 
title compound was obtained (6.03 g). 
melting point: 100-103"C 
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Reference Example 43 



cis-4-(benzoylamino)cyclohexanecarboxylic acid 



[0380] 



HN^O 





[0381] Under ice cooling, to a mixture of ethyl acetate (50 ml), an aqueous solution of 10% sodium carbonate (50 
ml) and water (50 ml) was added a mixture of cis-4*aminocyclohexanecarboxyIlc acid (5.19 g) and benzoyl chloride 
(14.06 g) in ethyl acetate (20 ml). The mixture was stin-ed at room temperature for 12 hours and 1 N hydrochloric acid 
(60 ml) was added thereto. The solution was extracted with a mixture of ethyl acetate/THF. The organic layer was 
washed with saturated brine, dried and concentrated. The obtained crystals were washed with IPE. The title compound 
(6.86 g) was obtained was obtained, 
melting point: 194-196'*C. 

[0382] The compounds mentioned In the following Reference Examples were synthesized according to the same 
method as Reference Example 13. 

Reference Example 44 

2-(2,6-dinltrobenzyl)nnalonic diethyl 



^H-NMR (CDCI3) 5: 1.23 (6H. t. J = 7.1 Hz), 3.71 - 3.75 (3H. m), 4.18 (4H, q, J = 7.1 Hz), 7.60 (1H, d, J = 8.2 
Hz). 8.06 {2H, d, J := 8.1 Hz). 

Reference Example 45 

5-amino-2-oxo-1 .2,3,4-tetrahydro-3-quinolinecarboxyllc acid ethyl 



[0383] 




[0384] 




O 
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[0385] 2-(2,6-dlnitrobenzyl)malonic diethyl (6.47 g) was dissolved In ethanol (60 ml) and THF (60 ml). 1 0% Palladium- 
carbon (0.65 g) was added to the solution and the mixture was stirred at room temperature for 64 hours under 1 ton- 
hydrogen atmosphere. Catalyst was filtered off and the solvent was concentrated. The obtained residue was washed 
with ethyl acetate/I PE, the title compound was obtained as yellowish powders (4.97 g). 

[0386] 1H-NMR (CDCI3) 5: 1 26 (3H, t, J = 7.1 Hz), 2.93 (1H, dd. J = 6.7, 15.8 Hz), 3.17 (1H, dd. J = 8.9, 15.8 Hz). 
3.62 (1 H. dd, J = 6.7, 9.0 Hz), 3.72 (2H, s), 4.23 (2H. q, J = 7.2 Hz), 6.24 (1 H, d, J = 8.0 Hz). 6.42 (1 H. d. J = 8.0 Hz), 
6.99 (1H, t. J = 8.0 Hz), 8.10 (1H, s). 

Reference Example 46 

benzyl 3-[(dimethylamino)carbonyl]-2-oxo-1,2,3,4-tetrahydro^-quinolylcarbamate 
[0387] 



O 




[0388] To a suspension of 5-amino-2-oxo-1 ,2,3,4-tetrahydro-3-quinolinecarboxylic acid ethyl (4.97 g) in THF (70 ml) 
was added an aqueous solution (70 ml) of sodium carbonate (7.15 g). The solution was cooled by ice and benzyl 
chlorofomiate (2.90 ml) was dropwise added thereto. The mixture was stirred for an hour. Then, water was added to 
the reaction solution and the solution was extracted with ethyl acetate. 

[0389] To the suspension of the obtained residue In ethanol (60 ml) was added an aqueous solution (13 ml) of 2N 
sodium hydroxide. The mixture was stirred at SO^'C for 1 .5 hours and the solution was cooled down. IN Hydrochloric 
acid (26 ml) was added thereto and stirred for an hour. The precipitates from the reaction were filtered and collected, 
washed with water and hexane and dried. 

[0390] The obtained residue was added to a solution of dimethylamlne hydrochloride (0.98 g), HOBt (2.23 g), WSC 
(2.88 g) and triethylamlne (1 .67 ml) in acetonitrile (70 ml). The reaction mixture was stirred at 60**C for 12 hours. After 
the solution was cooled down, an aqueous solution of 10% sodium hydrogen carbonate was added thereto. The pre- 
cipitates from the reaction were filtered and collected, washed with water and IPE successively and dried. The title 
compound was obtained as light brown powders (3.1 9 g). 

1H-NMR (DMSO-de) 5: 2.87 - 3.30 {8H, m). 3.92 (1 H. dd. J = 7.1 , 12.0 Hz), 5.12 (2H. s), 6.70 (1H, d. J - 7.6 Hz), 
7.00 (1H, d, J = 7.3 Hz), 7.11 (1H, t, J = 7.9 Hz), 7.35 - 7.44 (5H. m), 9.17 (1H, s), 10.32 (1H, s). 

Reference Example 47 

5-amino-N,N-dimethy-2-oxo-1,2,3,4-tetrahydro-3-quinolinecarboxamide 
[0391] 




[0392] Benzyl 3-[(dimethylamlno)carbonyl]-2-oxo-1.2,3,4-tetrahydro-5-qulnolinyl carbamate(3.17 g) was dissolved 
in the mixture soh^ent of THF (120 ml)/hiethanol(120 ml) at 70*C. 10% Palladium-carbon (0.65 g) was added to this 
solution and stimed at 70*C for 12 hours under 1 torr hydrogen atmosphere. The solution was cooled down. Catalyst 
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was filtered off and the solvent was concentrated. The obtained residue was washed with THF/diethylether and the 
title compound was obtained as light yellowish powders (2.01 g). 

^H-NMR (DMSO-dfi) 6: 2.78 - 2.88 (5H, m), 3.02 (3H. s), 3.94 {1H. t, J = 10.3 Hz), 5.00 (2H, s). 6.11 (1H, d. J = 
7.3 Hz). 6.27 (1H. d, J = 8.0 Hz). 6.80 (1H, t. J = 7.9 Hz). 10.04 (1H. s). 

Reference Example 48 

3^(dimethyla^nino)methyO-1 .2,3,4-tetrahydro-5-quinolineamlne 
[0393] 




[0394] To a solution of 5-amino-N,N-dimethyl-2-oxo-1 ,2,3,4-tetrahydro-3-quinolinecarboxamide (2.01 g) in THF (20 
ml) was added a solution of borane-THF connplex in THF (1 M, 1 00 ml). The reaction solution was refluxed under heating 
for 3.5 hours, water was added to the reaction solution under ice cooling and concentrated. The residue was dissolved 
in methanol (15 ml). 6N hydrochloric acid (60 ml) was added thereto and refluxed under heating for 12 hours. The 
reaction solution was cooled down then, an aqueous solution of sodium hydroxide was added thereto to make the 
solution to become basic. The solution was extracted with THF/ethyl acetate = 1/1 . The organic layer was dried and 
concentrated. The residue was purified by alumina column chromatography (developing solvent; hexane/ethyl acetate 
= 2/1 - 1/1 - 1/2) and the title compound was obtained as a yellowish oily substance (1 .02 g), 

1H-NMR (CDCy 5: 2.09 - 2.25 (1 OH. m). 2.58 - 2.68 (1 H, m). 2.87 - 2.97 (1 H. m). 3.30 - 3.38 (1 H, m), 3.55 (2H. 
s). 6.01 (1H, dd. J = 1.1. 7.9 Hz). 6.08 (1H, dd, J = 1.1. 8.9 Hz). 6.81 (1H. t, J = 7.9 Hz). 

Reference Example 49 

N-{3-[(dlmethylamino)methyl]-1.2.3.4-tetrahydro-5-quinolinyl}acetamide 
[0395] 




[0396] To a solution of 3-[(dimethylamino)methyl]-1,2.3,4-tetrahydro-5-quinolineamine (1 .02 g) in pyridine (10 ml) 
was dropwise added a solution of acetic anhydride (0.472 ml) in THF (3 ml)under ice cooling. The solution was stirred 
for two hours. The reaction solution was concentrated and the residue was purified by alumina column chromatography 
(developing soh^ent: hexane/ethyl acetate = 1/1 - ethyl acetate - ethyl acetate/ethanol=2Q/1). The title compound was 
obtained as amorphous powders (1 .04 g). 

IH-NMR (CDCy 6: 2.17 - 2.33 (13H, m) . 2.72 (1H. dd, J = 2.6, 14.4 Hz). 2.89 - 2.99 (1H. m), 3.30 - 3.38 (1H, 
m), 3.95 (1 H. s), 6.36 (1 H, d. J = 7.3 Hz), 6.92 - 7.08 (3H. m). 

[0397] The compounds mentioned In the following Reference Example 50-52 were synthesized according to the 
same method as Reference Example 11 . 
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Reference Example 50 

NK1-[(2R)-2-amino-3-(1-indol-3-yl)propanoyO-3^(dimethylamino)methyQ-^ 
[0398] 




IR{KBr): 3287, 2940, 1651 , 1456. 1289, 745 cnr\ 
MASS (APCIMASS), m/z 434 [(M+H)+]. 

Reference Example 51 

1-[2-(R)-amlno-3-(indol-3-yl)propanoyI]-6-chloro-3KR)-(N,N-dimethyl^ 
[0399] 




[0400] To a solution of N-(9-fluorenylmethoxycarbonyI)-D-triptophan (6.5 g) and DMF (0.57 ml) In THF (200 ml) was 
dropwise added a solution of oxalylchloride (8.20 ml) in THF (50 ml) at O'^C. The mixture was stirred at 0*»C for 90 
minutes and concentrated. The residue was dissolved in THF (300 ml). This reaction solution was dropwise added to 
a solution of 6-chloro-3-(N,N-dlmethylamino)methyl-1 ,2,3,4-tetrahydroqulnoline (6.50 g),tetrabutylammonium hydro- 
gensulfate (0.50 g) and sodium hydroxide (powder. 4.00 g) in THF (80 ml) at 0**C. The mixture was stirred at room 
temperature for 30 minutes. The reaction solution was poured into Ice-cold water (400 ml) and extracted with ethyl 
acetate (500 ml). The organic layer was washed with water (400 ml) and saturated brine (300 ml), dried and concen- 
trated. The residue was purified by alumina column chromatography (developing solvent; ethyl acetate) and silica gel 
column chromatography (developing soh^ent; hexane - ethyl acetate 1:1, ethyl acetate, ethyl acetate-methanoi 1 0:1 ). 
The obtained light yellow amorphous was dissolved in methanol (200 ml), piperidine (2 ml) was added thereto and 
stirred at room temperature for 24 hours. The reaction solution was concentrated and purified by alumina column 
chromatography (developing solvent; ethyl acetate/hexane = 1 :2 - ethyl acetate/methanol = 1 0:1 ). The title compound 
was obtained as amorphous powders (8.91 g). 

IR(KBr): 2942, 1645. 1487. 1456, 743 cm\ 

[alD20=-i98.4« (c=0.301, MeOH) 
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Reference Example 52 

1-[2-(S)-amino-3-(indol-3-yOpropanoyO-5<:hloro-3-(R,SHN.N<llmethyla^^ 
[0401] 



a 




H 



[0402] To a solution of N-(9-fluorenylmethoxycarbonyl)-L-tryptophan(3.30 g) and DMF(0.1 0 ml) in THF (30 ml) was 
dropwise added a solution of oxalylchlorfde(0.75 ml) In THF (20 ml) at O^C. The mixture was stined at room temperature 
for two hours, and then concentrated. The residue was dissolved In THF (30 ml). To this solution was dropwise added 
to 5-chloro-3-(N,N-dimethylamino)methyl-1 ,2,3,4-tetrahydroquinoIine (0.50 g) and a solution of triethylamine (0.75 ml) 
in THF (15 ml) at O'^C. The mixture was stirred at O^'C for 30 minutes. Then, to the reaction solution was added to ice- 
cold water (50 ml) and extracted with ethyl acetate (50 ml). The organic layer was washed with saturated brine, dried 
and concentrated. The residue was purified by alumina column chromatography (developing solvent; ethyl acetate/ 
hexane = 1 :2 - 1:1). The obtained light yellow amorphous was dissolved In methanol (10 ml) and piperidine (0.5 ml) 
was added thereto. The solution was stirred at room temperature for 12 hours. The reaction solution was concentrated 
and purified with alumina column chromatography (developing solvent; ethyl acetate/hexane = 1 :2 - ethyl acetate/ 
methanol = 10:1). The title compound was obtained as amorphous powders (0.51 g). 

IH-NMR (CDCy 8: 1.99-2.17(4H,m), 2.15(6H, s). 2.5(1H, br m). 2.8.3.2(2H. br m). 3.5(1H, br m). 4.5(2H. m). 
6.9-7.4(8H. m). 7.9(1 H, brm). 

Reference Example 53 

1-[2-(R)-amlno-3-(1-indol-3-yl)-3-propanoyl] 6-chloro-3-(R)-(1 -pyrrolidlnylmethyl)-1 ,2.3.4-tetrahydroquinoline 
[0403] 




[0404] The title compound was obtained according to the same method as Reference Exan^le 51 . 
IR(KBr): 2965, 2793, 1647. 1487, 741 cm'\ 
MASS (FAB), nVz 625.2[(M+H)+] 
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Reference Example 54 

6-chloro.3-(S)-(1 i3yiTolldinylmethyI)-1 ,2,3,4-tetrahydroquinoline 
5 [0405] 



H 

[0406] The titte compound was obtained according to the same method as Reference Example 25. 
IS IR(KBr): 3250, 2913, 2793, 1607, 1495, 1304. 1283. 1121 , 801 cnr^ 

MASS (FAB), m/2 625.2[(M+H)i 

Reference Example 55 

20 1 -benzyloxycart>onyl-6-chloro-3-(R)-(1 -pyrrolldlnylmethyl)-1 .2,3.4-tetrahydroqu incline 
[0407] 

0^0 

[0408] The title compound was obtained according to the same method as Reference Example 24. 
35 IR(KBr): 2957, 2786, 1 713, 1485, 1024, 816, 762, 737 cm-i. 

MASS (FAB), nVz e25.2[(M+H)+] 

Reference Example 56 

40 1 -[{1 -methyl-1 -indol-2-yl)carbonyG-4-piperidlnecarboxylic add 
[0409] 



45 



50 




[0410] To the mixture of isonipecotic acid ethyl (5.60 g) in acetonitrile (70 ml)-THF(35 ml) was added (1-methyl- 
1-indol-2-yI)cart)oxylic acid (6.13 g), WSC (8.03 g), HOBt (5.39 g). The mixture was stirred at room temperature for 
over night. To the reaction solution was added a saturated aqueous solution of sodium hydrogen carbonate and the 
mixture was extracted with ethyl acetate. The ethyl acetate layer was washed with IN hydrochloric acid, dried and 
concentrated. The obtained residue was dissolved in a mixture solution of methanol (50 ml)-THF (100 ml), an aqueous 
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solution of 1N sodium hydroxide (50 ml) was added thereto and stin-ed at room temperature for over night. To the 
reaction solution was added 1 N hydrochloric acid (70 ml) and the mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with saturated brine, dried and concentrated. The obtained crude crystals were washed with 
IPE and the title compound (9.505 g) was obtained, 
melting point: 190-192**C 

Reference Example 57 

1 -[(5-fluoro-1 -methyl-1 Hndol-2-yI)cart)onylJ-4-plperidinecart)oxyllc acid 
[0411] 




[0412] The title compound was obtained according to the same method as Reference Example 56. 
IR(KBr): 2928. 1720. 1613. 1468, 1190. 787 cm*! 

Reference Example 58 

4-[(benzoylamino)methyl]cyclohexane carboxylic acid 
[0413] 




[0414] Under ice cooling, to a mixture of tranexamic acid (3.14 g), potassium carbonate (8.29 g) and water (120 ml) 
was added a solution of benzoyl chloride (2.81 g) in ethyl acetate (12 ml). Ihe solution was stirred at room temperature 
for 12 hours. Then. 1 N hydrochloric acid was added thereto and the pH of the solution was adjusted to approximately 
pH 4. The obtained precipitates were filtered and collected, washed with water and dried. The obtained crystals were 
washed with hexane and the title compound (4.76 g) was obtained. 

IH-NMR (DMSO-dfi) 6: 0.96-1.16 (2H, m). 1.34-1.70 (3H. m). 1.87 - 1.95 (2H, m). 2.02-2.10 (2H. m). 2.21 - 
2.35 (1H, m). 3.33 (2H. t. J = 6.5 Hz), 6.26 (1H, t, J = 5.4 Hz). 7.38 - 7.54 (3H. m). 7.74 - 7.79 (2H, m). 



61 



EP 1227 090 A1 



Reference Example 59 



tert-butyl N-(4-ben2ylidenepiperidin-1 -yOcarbamate 



[0415] 




[0416] The mixture of benzylbromide (2.58 g) and phosphorous acid triethy! (2.49 g) was stirred at 1 00**C for 8 houre 
under heating. The reaction mixture was cooled down and dried under reduced pressure. Benzylphosphoric acid diethyl 
was obtained as a colorless oily substance. 

[0417] To the solution of N-Boc-piperidone (2.99 g) and the above-mentioned product in THF (40 ml) was added 
sodium hydride and 60% oily substance (1 .76 g) at room temperature. The solution was stirred at 80«C for 1 .5 hours 
and cooled down. Then, the reaction mixture was poured into water and extracted with ethyl acetate. The organic layer 
was dried and the solvent was removed by evaporation. The residue was purified by silica gel column chromatography 
(developing sohrent; hexane/ethyl acetate = 20:1 - 1 0:1 ) and the title compound (1 .58 g) was obtained. 

^H-NiWR (CDCI3) 5: 1 .47 (9H, s), 2.33 (2H, dt. J = 0.8, 5.9 Hz), 2.46 (2H, dt. J = 1 .0, 5.9 Hz). 3.40 {2H. t. J = 6.2 
Hz), 3.51 (2H, t, J = 5.9 Hz). 6.36 (1H. s), 7.17 - 7.33 (5H, m). 

Reference Example 60 

tert-butyl N-[4-[(2-fluorophenyl)methyiidene]piperidin-1 -yljcariaamate 



[0419] The title compound was obtained according to the same method as Reference Example 59. 

IH-NMR (CDCy 5: 1.48 (9H, s), 2.31-2.39 (4H, m). 3.41 (2H. t. J = 6.0 Hz), 3.52 {2H. t. J = 5.7 Hz), 6.27 (1H, 
s), 6.96- 7.18 (4H, m). 



[0418] 
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Reference Example 61 

tert-butyl N-[4-(2-fluorobenzyl)piperidin-1 -yl]carbamate 
5 [0420] 



10 




IS 



[0421] To a solution of tert-butyl N-[4-{(2-fluorophenyl)methylidene]piperidin-1 -yQcarbamate (2.67 g) in methanol (60 
ml) was added 10% palladium-carbon (0.27 g) and the solution was stirred at room temperature for 12 hours under 
20 hydrogen atmosphere. Insoluble material was filtered off and the mother liquid was concentrated. The residue was 
purified by silica gel column chromatography (developing solvent; hexane/ethyl acetate = 1 0: 1 ) and the title compound 
(2.65 g) was obtained. 

IH-NMR (CDCI3) 5: 1 .08-1 .27 (2H. m). 1 .45 (9H. s), 1 .69-1 .79 (3H, m). 2.63-2.77 (4H. m), 3.30 (2H, d. J = 6.1 
Hz), 4.05 -4.14 (2H. m), 4,50 (2H. s), 7.26-7.35(5H. s) . 

25 

Reference Example 62 

tert-butyl N-[4-(4-chlorophenoxy)piperidln-1 -yl]cart>amate 
30 [0422] 



35 



40 




45 

[0423] To a suspension of sodium hydride, 60% oily substance (1 .0 g) in N,N-dimethylformamide (1 00 ml) was added 
4-chlorophenol (3.21 g) at room temperature and the solution was stirred for 15 minutes. To the reaction mixture was 
added tert-butyl 4-{(methylsulfonyl)oxy]-1-piperidine carboxylate (6.98 g) at room temperature. The reaction mixture 
was stirred at BO'C for 8 hours and cooled down. Then, the reaction mixture was poured into water and extracted with 

50 ethyl acetate. The organic layer was washed with water, dried and the solvent was removed by evaporation. The 
residue was purified by silica gel column chromatography (developing soh^ent; hexane/ethyl acetate = 1 0:1 - 5:1 ) and 
the title compound (3.52 g) was obtained. 

1H-NMR (CDCI3) 5: 1.47 (9H. s), 1.65-1.96 (4H, m), 3.29-3.39 (2H, m), 3.62-3.76 (2H, m), 4.36-4.46 (1H. m), 
6.84 (2H. dd. J = 2.2. 6.8 Hz), 7.23 (2H, dd, J = 2.4, 6.8 Hz). 

55 [0424] The compounds of the following Reference Example 63-64 were synthesized by the same method as Refer- 
ence Example 62. 
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Reference Example 63 

tert-butyl N-[4-(4-methoxyphenoxy)piperidin-1 -yqcarbamate 
[0425] 



0 



OMe 

Reference Example 64 

tert-butyl N-I4-(4-fluorophenoxy)piperidin-1 -yljcarbamate 
[0426] 



6.78 



Ov^O 

0 

7!o"l W r""^ ' ' -">• 3-25^-37 (2H. m). 3.64-3.74 (2H. m). 4.32^.42 (1H. n,). 
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Reference Example 65 



tert-butyl N-[4-(4-cyanophenoxy)piperidin-1 -yqcatbamate 



[0427] 




[0428] To a suspension of sodium hydride, 60% oily substance (0.44 g) in N,N-dimethylformamide (20 mO was added 
tert-butyl 4-hydroxymethyl-1-piperidinecarboxylate (2.01 g) at room temperature and the solution was stirred for 15 
minutes. To the reaction mixture was added 4-fluoroben2onitrile (1 .45 g) at room temperature, and the mixture was 
stinred for 4 hours. The reaction mixture was poured Into water and extracted with ethyl acetate. The organic layer was 
washed with water, dried and the solvent was removed by evaporation. The residue was purified by silica gel column 
chromatography (developing solvent; hexane/ethyl acetate = 1 0:1 - 5:1 ) and the title compound (2.1 2 g) was obtained. 
[04291 iH-NMR (CDCI3) 5: 1 .47 (9H. s). 1 .67-2.02 (4H. m). 3.30-3,43 (2H, m). 3.63-3.75 (2H. m), 4.50^.60 (1 H. m), 
6.95 (2H, dd, J = 2.0, 6.9 Hz). 7.58 (2H, dd. J = 2.1 , 7.0 Hz). 

Reference Example 66 

tert-butyl N-[4-(ben2yloxymethyl)piperidin-1 -yljcarbamate 



[0431] To a suspension of sodium hydride, 60% oily substance (2.2 g) In THF (120 ml) was added N-Boc-4-(hy- 
droxymethyI)piperidine (5.38 g) at room teniperature. The solution was stin-ed for 15 minutes. To the reaction mixture 
was added benzyl bromide (6.54 ml) at room temperature. The mixture was stirred at 80*^0 for two hours under heating. 
After cooling down, the reaction mbcture was poured into water and extracted with ethyl acetate. The organic layer was 
dried and the solvent was removed by evaporation. The residue was purified with silica gel column chromatography 
(developing solvent; hexane/ethyl acetate = 20:1 - 10:1 - 5:1) and the title compound (5.26 g) was obtained. 

1H-NMR (CDCy 6: 1 .47 (9H. s). 2.33 (2H, dt, J = 0.8, 5.9 Hz), 2.46 (2H, dt, J = 1 .0. 5.9 Hz), 3.40 (2H, t. J = 6.2 
Hz). 3.51 (2H, t, J = 5.9 Hz). 6.36 (1H. s), 7.17 - 7.33 (5H. m). 



[0430] 
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Reference Example 67 

tert-butyl N-[4-(phenoxy)piperidin-1 -yQcarbamate 
[0432] 




[0433] To a solution of tert-butyi N-[4-(4-chlorophenoxy)pipericlin-1-yl]caitamate (2.73 g) In methanol (40 ml) was 
added 10% palladium-carbon (0.54 g) and tiie mixture was stirred at room temperature for 12 hours under hydrogen 
atmosphere. Insoluble material was filtered off. Then, the mother liquid was concentrated. The residue was purified 
with silica gel column chromatography (developing solvent; hexane/ethyl acetate =10:1) and the title compound (1 .94 
g) was obtained. 

1H-NIVIR (CDCIa) 5: 1.47 (9H, s), 1.64-1.96 (4H, m). 3.26-3.39 (2H, m). 3.63-3.76 (2H, m), 4.40-4.50 (1H. m). 
6.83-6.98 (3H, m), 7.16-7.31 (2H. m). 

Reference Example 68 

tert-butyl N -[4-[(4-chlorophenyl)thio]pfperidln-1-yl]cart>amate 
[0434] 




[0435] To a suspension of 4-chlorothiophenol (2.82 g) and potassium carbonate (3.11 g) In N,N-dimethylformamlde 
(70 ml) was added tert-butyl 4-[(methylsulfonyl)oxy]-1 -piperidinecart^oxylate (4.1 9 g) at room temperature and the mix- 
ture was stinred at 70*C for 12 hours under heating. After cooling down, the reaction mixture was poured into water 
and extracted with ethyl acetate. The organic layer was washed with an aqueous solution of 2N sodium hydroxide and 
saturated brine successwely. The layer was dried and the solvent was removed by evaporation. The residue was 
purified by silica gel column chromatography (developing solvent; hexane/ethyl acetate = 10:1-5:1) and the title com- 
pound (4.23 g) was obtained. 

[0436] ^H-NMR (CDCI3) 5: 1 .45 (9H. s), 1 .50-1 .60 (2H, m), 1 .84-2.05 (2H. m). 2.84-2.98 (2H, m), 3.11-3.22 (1 H, m), 
3.93-4.00 (2H. m), 7.25-7.38 (4H, m). 
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Reference Example 69 

tert-butyl N-[4-[(4-f luorophenyI)thio]plperidin-1 -yOcarbamate 
[0437] 



[0438] The title compound was obtained by the same method as Reference Example 68. 

1H-NMR (CDCy 6: 1.44 (9H, s). 1.50-1.60 (2H, m). 1.82-1.94 (2H. m), 2.80-2.95 (2H, m). 3.02-3.16 (1H, m). 
4.92-4.05 (2H. m), 6.97-7.05 (2H, m). 7.39-7.46 (2H. m). 

Reference Example 70 

tert-butyl N-[4-[{4-chlorophenyl)sulfonyl]plperidin-1 -yl]carbamate 
[0439] 



[0440] To a solution of tert-butyl N-[4-[(4-ch!orophenyl)sulfonyl]piperidin-1 -yljcarbamate (2.26 g) in acetone (50 mQ 
was added 70% m^hloroperbenzolc acid (3.45 g) at 0*C. The mixture was stirred at room temperature for 3 hours. 
The reat^on mixture was poured Into saturated aqueous solution of sodium hydrogen carbonate and extracted with 
ethyl acetate. The organic layer was washed with an aqueous solution of 2N sodium hydroxide and saturated brine 
successively, dried and the solvent was removed by evaporation. The residue was purified by silica gel column chro- 
matography (developing sohfent; hexane/ethyl acetate = 1 0:1 - 5:1 - 2:1 ) and the title compound (1 .30 g) was obtained. 

^H-NMR (CDCIa) 6: 1.43 (9H, s), 1.50-1.70 (2H, m). 1.94-2.00 (2H. m). 2.59-2.72 (2H, m), 2.94-3.10 (1H, m). 
4.20-4.27 (2H. m). 7.56 (2H, dd, J = 2.1. 6.8 Hz), 7.81 (2H, dd, J = 2.0, 6.7 Hz). 
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Reference Example 71 

tert-butyl N-[4-[(4-f luorophenyl)suIfonyI]piperidin-1 -yljcarbamate 
[0441] 




[0442] The tftle compound was obtained by the same method as Reference Example 70. 

1H-NMR (CDCI3) S: 1.43 (9H, s). 1.50-1.70 (2H, m), 1.94-2.05 (2H, m). 2.58-2.74 (2H. m). 2.94-3.10 (1H, m). 
4.19-4^7 (2H. m). 7.22-7.31 (2H. m). 7.85-7.92 (2H, m). 

Reference Example 72 

4-benzylidenepiperidine* hydrochloride 
[0443] 



H HCl 




[0444] To a solution of tert-butyl N-(4-ben2ylidenepiperidin-1 -yl)carbamate (1 .68 g) in methanol (25 ml) was added 
concentrated hydrochloric acid (1,5 ml) at room temperature. The mixture was stinred at 60*»C for 1.5 hours. After 
cooling down, the solvent was removed by evaporation. The obtained residue was washed with methanol/diethylether 
and dried. The title compound was obtained (1 .08 g). 

IH-NMR (DMSO-de) 8: 2.51-2,68 (4H, m). 3.05^.37 (4H, m). 6.46 (1H, s), 7.22 - 7.41 (5H. m), 9.39 (2H. s). 
[0445] The following compounds mentioned in Reference Examples 73-84 were synthesized by the same method 
as Reference Example 72. 
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Reference Example 73 

4-[(2-fiuorophenyl)methylidene]piperidine • hydrochloride 
[0446] 

H HQ 

% 

1H-NMR (DMSO-dg) 5: 2.50-2.65 (4H, m), 3.07-3.38 (4H, m), 6.38 (1H. s). 7.16 - 7.35 (4H, m). 9.39 (2H, s). 
Reference Example 74 
4-(2-fluorobenzyl)piperidine* hydrochloride 
[0447] 



H HCl 




[0448] 1H-NMR (DMSO-dg) ^ 1 -33-1 .52 (2H. m), 1 .66-1 .90 (3H. m), 2.57 (2H, d, J = 7.0 Hz), 2.68-2.86 (2H, m). 
3.17-3^8 (2H. m). 7.10 - 7.32 (4H. m). 8.91 (1H, s), 9.15 (1H, s). 

Reference Example 75 

4-(benzyloxymethyl)piperidine* hydrochloride 
[0449] 



H 




^0 

1H-NMR (DMSO-ds) 5: 1 .71-1 .90 {2H, m), 2.16-2.38 (3H, m). 3,11-3.29 (2H, m). 3.57-3.76 (4H, m). 4.85 (2H. s), 
7.63 - 7.78 (5H, m), 9.24 (1H. s). 9.53 (1H, s). 
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Reference Example 76 

4-(4-chlorDphenoxy)piperidine* hydrochloride 
[0450] 



H HCl 




1H-NMR (DMSO-dg) 6: 1.78-1.93 (2H, m), 2.08-2.17 {2H, m), 2.98-357 (4H. m). 4.62-4.69 (1H, m). 7.02-7.08 
(2H, m), 7.30 - 7.39 (2H, m), 9.26 (2H, s). 

Reference Example 77 

4-(4-methoxyphenoxy)piperidlne» hydrochloride 
[0451] 



H HCl 

0 




1H-NMR (DMSO-de) 5: 1 .73-1 .90 (2H, m). 2.02-2.12 (2H, m), 2.96-3.27 (4H, m). 3.70 (3H, s). 4.45-4.58 (1 H. 

6.83-6.97 (4H.m), 9.11 {2H.S). 

Reference Example 78 

4-(4-cyanophenoxy)piperidine* hydrochloride 
[0452] 



H HCl 




1H-NMR (DMSO-de) & 1 -82-1 .97 (2H, m). 2.10-2.20 (2H. m). 3.00-3.27 (4H, m). 4.79-4.87 (1H. m). 7.19 (2H. d. 
J = 8.9 Hz). 7.79 (2H, d. J = 8.9 Hz). 9.30 (2H. s). 
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Reference Example 79 
4-(4-fluorDphenoxy)piperidine» hydrochloride 
[0453] 



H Ha 




iH-NMR (DMSO-de) 5: 1 .82-1 .97 (2H. m), 2.10-2.20 (2H, m), 3.00-3.27 (4H. m). 4.79-4.87 (1 H. m). 7.19 (2H, d. 
J = 8.9 Hz), 7.79 {2H. d, J = 8.9 Hz), 9.30 (2H, s). 

Reference Example 80 

4-phenoxypiperidine hydrochloride 

[0454] 



H HCl 

0 



1H-NMR (DMSO-dg) 5: 1.80-1.93 (2H, m) , 2.05-2.17 (2H. m), 3.00-3.27 (4H, m), 4,62-4.72 (1H. m), 6.91-7.02 
(3H, m), 7.26-7.34 (2H, m), 9.21 (2H. s). 

Reference Example 81 

4-[(4-chiorophenyl)thlo]piperidine* hydrochloride 
[0455] 



HHCl 




1H-NMR (DMSO-dg) 8: 1.64-1.82 (2H. m). 2.00-2.09 (2H. m). 2.88-3.00 (2H. m), 3.20-3.27 (2H, m), 3.47-3.60 
(IN. m), 7.39-7.49 (4H. m), 9.24 (2H, s). 
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Reference Example 82 

4-[{4-fluorophenyl)thio]plperidine hydrochloride 
s [0456] 



H HCl 

10 



15 

IR(KBr): 2730, 1491, 1219, 845, 544cm-^ 



Reference Example 83 
20 4-[(4-chlorophenyI)su!fonyl]piperidlne» hydrochloride 
[0457] 



25 HHCl 



0.S 

30 



9 



IH-NMR (DMSO-dfi) 5: 1.65-1.86 (2H, m). 1.97-2.03 (2H, m) , 2.77-2.88 (2H, m), 3.28-3.37 (2H, m), 3.58-3.73 
(1H. m), 7.77-7.90 (4H, m), 8.91 (IH, s), 9.42 (1H, s). 

35 

Reference Example 84 

4-[(4-fluorophenyl)sulfonyl]piperidlne» hydrochloride 
40 [0458] 

H HCl 

45 



Q 




SO 

IR(KBr):2912. 2786. 1688, 1279, 1236, 1142. 590 cm-l 



55 
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Example 1 



1 -ben2oyl-N-[(1 R)-2-[3-(R,S)-[(dimethylamino)methyI]-6-fluoro-1 ^.3,4-tetrahydro-1 -quinoIinyl]-1 -(1 -indol- 
3-ylmethyl)-2-oxoethyl]-4-piperidinecarboxamlcle 



[0460J To a solution of 1 ^2-(R)-amino-3-(indol-3-yl)propanoy!^3-(R,S)-(N,N-dimethylamino)methyl-6-fluoro^ 
1 ,2,3,4-tetrahydroquinoline (150 mg) in acetonitrile (3 ml) was added N-benzoylisonipecotic acid {115 mg), WSC (110 
mg) and HOBt (61 mg). The mixture was stirred at room temperature for 3 hours. To the reaction solution was added 
a saturated aqueous solution of sodium hydrogen carbonate. The mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with saturated brine, dried and concentrated. The residue was purified by alumina column 
chromatography (developing solvent; ethyl acetate - ethyl acetate/methanoi =10:1) and the title compound was ob- 
tained as amorphous powders (195 mg). 

IR(KBr): 3289, 2942, 1632, 1497, 1447, 743, 708 cm"'. 

MASS (APCIMASS), m/z 610[(M+H)i. 
[0461] The following compounds mentioned in Examples 2-7 were synthesized by the same method as Example 1 . 



3-(R,S)-(1 -benzoyl-4-piperidinyO-N-[(1 R)-2-[5-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-l -quinolinyl]- 
1 -(1 -indol-3-ylmethyl)-2-oxoethyl]propanamide 



[0459] 




Example 2 



[0462] 



CI 




IR(KBr): 3260,2932. 1636. 1456. 1281. 741. 710 cm-^. 
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Example 3 

1 -ben2oyl-N-[(1 R)-2-[6-chIoro-3-(S)-[(dimethylamino)methyl]-1 ,2,3.4-tetrahydro-1 -quinolinyfl-l -(1 -indol-3-ylmethyl)- 
2-oxoethyq-4-piperidinecarboxamide 

[0463] 




IR(KBr): 3283, 2942. 1624, 1487. 1447. 1281, 1231. 1096. 743 cm""*. 
[alpSO = .1530 (c = 0.496. methanol). 
MASS (APCIMASS): m/z 626 [(M+H)+]. 

Example 4 

3-(1 -benzoyM.piperidinyI)-N-[(1 R)-2-[6-chlorD-3-(R,SH(dimethylamlno)methyl]-1 .2.3.4-tetrahydro-l -quInoIlnyQ- 
1 -(1 -indol-3-ylmethyI)-2-oxoethyl]propanamlde 

[0464] 




IR(KBr): 3287, 2934, 2863. 1634. 1487. 1445, 1279. 743 cm-1. 
MASS (APCIMASS), m/z 654[{M+H)+). 
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Example 5 

benzyl 4-01(1 R)-2-[6-chloro-3-(R.S)-[(dimethylamino)methyl]-1 ,2,3.4-tetrahydrD-1 -quinolinyQ-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyqamino]carbonyq-1-piperidlnecarboxyiate 

[0465] 




IR(KBr): 3308, 2948, 1686, 1634, 1487, 1433, 1215. 743 cnr^. 
MASS (APCIMASS), m/z 656[(M-i-Hn. 

Example 6 

2-(1 -benzoyl-4-piperidinyl)-N-[(1 R)-2-[8-chlon>-3-(R,S)-[(dimethylamino)methyll-1 2.3.4-tetrahydrD-1 -quInolinyO- 
1 -(1 -indol-3-yimethyl)-2-oxoethyqacetamide 

[0466] 




IR(KBr):3283. 2936. 1634, 1487, 1445, 1279. 743 cm-i. 
MASS (APCIMASS). roiz 640[{M+H)+]. 
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Example 7 

1 -ben2oyl-N^(1 R)-2-[6-chloro-3-(R)-[(dimethylamlno)methyl].1 .2,3,4-tetrahydro-1 -quinollnyl]-1 -(1 -indol-3-ylmethylV 
2-oxoethyl]-4-plperidmecart>oxamide 

[0467] 




20 

IR(KBr): 3289, 2944. 1634, 1487, 1435, 1280, 1094, 743 crrr^. 
MASS (APCIMASS). m/z 626[(M+H)+]. 
talo^o = -i47''(c=0.498% methanol) 



25 Example 8 

N-[(1 R)-2-[6K:hloro-3-(R,SH(dimethylamino)methyl].1 ,2,3,4-tetrahydro-1 -quinoIinyI]-1 -(1 -indoI-3-ylmethyI)- 
2-oxoethyl]-H4"methoxyben2oyl)^piperidinecarboxamlde 

30 [046q 



35 



40 




OMe 

[0469] To a solution of 3-(R,S)-(N.N-dimethylamlno)methyl-6-chloro-1 -[3-(indo|.3-yl).2-[(R)-4-plperidylcart)onylami- 
no]propanoyl]-1 ,2,3,4-tetrahydroqulnollne (150 mg) in acetonitrile (3 ml) was added p-methoxy benzoic acid (57 mg). 
WSC (83 mg) and HOBt (46 mg). The mixture was stinBd at room temperature for 2 hours. To the reaction solution 
was added a saturated aqueous solution of sodium hydrogen carbonate. The mixture was extracted with ethyl acetate 
The ethyl acetate layer was washed with saturated brine, dried and concentrated. The residue was purified by alumina 
column chromatography (developing solvent; ethyl acetate/hexane = 1 :4 - ethyl acetate/methanol = 20:1 ) and the title 
compound was obtained as amorphous powders (150 mg). 

IR(KBr): 3289, 2942, 1634, 1613, 1487. 1439, 1250, 743 crrri. 

MASS (APCIMASS), m/z 656[(M+H)+]. 
[0470] TTie following compounds mentioned in ExampIes9-20 were synthesized by the same method as Examples, 
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Example 9 

N-[(1 R)-2-[6-chloro-3-(R,S)-[(dlmethylamino)methyIl-1 ,2,3,4-tetrahydro-1 -quinoIinyIl-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyl]- 1 -(2-methyIben2oyI)-4-piperldinecart)oxamlde 

[0471] 




IR(KBr):3285. 2946. 1634. 1 487, 1456, 1230, 743 crrr^ 
MASS (APCIMASS), mlz 640[(M+H)+]. 

Example 10 

N-[(1 R)-2-[6-chloro-3-(R,S)-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1-(1 -lndol-3-ylmethyl). 
2-oxoethyll-1-{2-methoxybenzoyl)-4-piperidinecarboxamide 

[0472] 




IR{KBr):3297. 2944. 1626. 1489, 1435, 1246. 743 cnrl. 
MASS (APCIMASS), mlz 656[{M+H)+]. 
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Example 11 

1 -(2-chlorobenzoyI)"N-[(1 R)-2^6-chloro-3-(R,S)-[(dimethylamlno)methyl]-1 ,2.3,4-tetrahydro-1 -quinolinyl]-1 -(1 -indol- 
3-ylmethyI)-2-oxoethyl]-4-piperidinecarboxamlde 

[0473] 




IR(KBr):3304, 2944, 2861 , 1634, 1487, 1445. 743 crrr^ 
MASS (APCIMASS), m/z 660f(M^-H)+]. 

Example 12 

1 -(1 -benzothiophen-2-ylcarbonyl)-N-[(1 R)-2^6-chloro-3-(R.SH(dimethylamino)methyO-1 ,2,3.4-tetrahydro- 
1 -quinolinyl)-1 -(1 -indol-3-ylmethyl)-2-oxoethyl]-4-piperidinecarboxamlde 

[0474] 




IR(KBr):3289. 2944, 1632, 1487, 1456, 1273, 743 cm"^ 
MASS (APCIMASS), m/z 682[{M+HM. 
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Example 13 

R)-2-[6<jhloro-3-(R,S)-[(dimethylamino)methyl]-1 ,2,3,4-tetrah 
2-oxoethyq-1*(2-phenyiacetyl)-4-piperidinecarboxamicle 

[0475] 




IR(KBr): 3297, 2944, 1632, 1487, 1456, 1100. 741, 729cm-V 
MASS (APCIMASS), m/2 640[(M+H)+]. 

Example 14 

N-{(1 R)-2-[fr<:hloro-3-(R,S)-[{dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinollnyIl-1 -(1 -lndoI-3-ylmethyl)- 
2-oxoethyO-1 -(1 -indoI-2-ylcarbonyl)-4-piperldinecarboxamide 

[0476] 




IR(KBr): 3283, 2938. 1638, 1601, 1528. 1487. 1439. 745 ot'I. 
MASS (APCIMASS). m/2 665[(M+H)+]. 
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Example 15 

N-I(1 R)-2-[6-chloro-3-(R,S)-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -lndol-3-ylmethyl)- 
2-oxoethyO-1 -(1 -indol-3-ylcarbonyl)-4-piperidinecart)oxamide 

[0477] 




H 



IR{KBr): 3283, 2942, 1636, 1595. 1532, 1487, 1439, 743 crrri. 
MASS (APCIMASS), m/2 665[(M+H)+J. 

Example 16 

1 -(1 -benzofuran-2-ylcart)onyl)-N-(1 R)-2-[6-chloro-3-(R,SH(dimethylamino)methylJ-1 ,2,3,4-tetrahydro-1 -quInolinyQ- 
1 -(1 -indol-3-ylmethyI)-2-oxoethyIM-plperidlnecarboxamlde 

[0478] 




IR(KBr):3285, 2938, 1632, 1487. 1437, 1177. 745 cm-\ 
MASS (APCIMASS), m/z 666[(M+H)+]. 
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Example 17 

N^(1 R)-246K:hloro-3-(R,S)-[(dimethylamino)methyll-1 ,2,3,44etra^ 
2-oxoethyl)-1-(2-thienylcarbonyl)-4-piperidinecarboxamide 

[0479] 




IR(KBr): 3291.2938. 1636. 1522. 1487, 1439, 1273. 741 cnr^ 
MASS (APCIMASS). m/z 632t(M+H)+]. 

Example 18 

N^(1 R)-2-[6<:hloro-3-(R,S)-[{dimethylamlno)methyi]-1 ,2,3,44etrahy 
2-oxoethyO-1-{3-thienylcarbonyl)-4-piperidlnecarboxamide 

[0480] 




IR(KBr): 3293. 2942, 1634, 1526, 1487. 1445, 1275, 741 mr\ 
MASS (APCIMASS). m/z 632[(M-i-H)'^]. 



81 



EP1227 090A1 

Example 19 

N-[(1 R)-2^6-chloro-3-(R,S)-[(dimethylamino)methyI^1 .2,3.44etrahydro-1 -qulnolinyI]-1 -(1 -lndol-3-ylmethyl)- 
2-oxoethyl]-1-(3-pyridinylcart>onyI)-4-pq3eridlnecarboxamide 

[0481] 




IR(KBr):3293. 2944, 1634, 1487, 1441, 1283, 741 crrrl. 
MASS (APCIMASS), m/z 627[(M+H)+]. 

Example 20 

N^(1 R)-2-[6<:hloro-3-(R,S)-[(dimethylamino)methyf]-1 ,2,3,44etrahydro-1 -qui 
2-oxoethyl]-H2-(4-chlorophenyl)acetyl]-4-piperidinecart)oxamlde 

[0482] 




IR(KBr):3297. 2969, 1634, 1487, 1456, 1092, 743 cav\ 
MASS (APCIMASS), m/z 674[(M+H)+]. 
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Example 21 



N-{(1 R)-2-[5-chloro-3-(R,S)-[(dimethylamino)methyl]-1 .2,3,4-tetrahydro-1 -quinolinyl)-1 -(1 -indol-S-ylmethyl)- 
2-oxoethyq-4-phenyt-1-piperazjnecarboxamide 



[0484] To a solution of 1 -[2-(R)-amino-3-(mdol-3-yOpropanoyQ-5-chloro-3-(R,S)-(N.N<limethylamino)met^ 
1 ,2,3,4-tetrahydroqulnollne (154 mg) and N-ethyldlisopropylamine {0.07 ml) in acetonitrile (5 ml) was added N.N*- 
disucclnlmidyl carbonate (96 mg). The mixture was stirred at room temperature for 30 minutes. To the reaction solution 
was added 1-phenylpiperazlne (62 mg) and a solution of N-ethyldlisopropylamine (0.07 ml) In acetonitrile (5 ml). Fur- 
thenrore, the reaction solution was stirred at room temperature for 3 hours. Then, to the reaction solution was added 
an aqueous solution of 10% potassium carbonate. The reaction solution was extracted with ethyl acetate. The organic 
layer was washed with saturated brine, dried and concentrated. The residue was purified by alumina column chroma- 
tography (developing soh^ent; ethyl acetate/methanol =10/1) and the title compound was obtained as amorphous 
powders (136 mg). 

IR(KBr):3266. 2971 , 2820, 1 636, 1 458, 1 233, 743 cm-^ * 
[0485] The following compounds mentioned in Examples 22-25 were synthesized according to the same method as 
Example 21 . 



N-[(1 R)-2-[3-(R,S)-[(dimethylamino)methyl]-6-f luoro-1 ,2,3.4-tetrahydro-1 -quinoljnyI]-1 -(1 -indol-3-ylmethyO- 
2-oxoethyl]-4-phenyl-1 -plperazinecarboxamide 



[0483] 




Example 22 



[0486] 




IR{KBr):3268, 2857. 2822, 1632, 1497. 1233, 760 cnr\ 
MASS (APCIMASS), m/2 5B3[(M+H)+]. 
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Example 23 

N-[(1 R)-2-[3-(R,S)-[(dimethylamino)methyl]-6-f luoro-1 ,2,3,4-tetrahydro-1 -qulnollnyO-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyO-4-(2-oxo-2.3-dihydro-1-benzimidazol-1-yl)-1-piperidinecarboxami 

[0487] 




IR(KBr):3252, 2940, 1694, 1632, 1495, 1244. 766 cm"''. 
MASS (APCIMASS), m/z 638[{M+H)+]. 

Example 24 

N-[(1 R)-2-[3-(R.S)"[(dimethylamlno)methylJ-6-fluoro-1 2.3,4-tetrahydro-1 -quinolinyO-1 -(1 -indol-3-ylmethyI)- 
2-oxoethylJ-4-(3-methyl-2-oxo-2,3-dihydro-1 -benzimldazoH -yO-1 -piperidinecarboxamide 

[0488] 




IR(KBr): 3254, 2938, 1694, 1634, 1497, 1435, 1242, 752 orrl. 
MASS (APCIMASS), m/z 652[(M+H)+J. 
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Example 25 

N-[(1 R)-2-[5-chloro-3-(R,S)-[(dimethylamlno)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -<1 -indol-3-ylmethy!)- 
2-oxoethyl]-4-(2-oxo-2,3-dihydrD-1 -benzimidazoH -yf)-1 -piperidinecarboxamide 

[0489] 



CI 




IR(KBr): 3272, 2971, 1694, 1634. 1483, 1464, 1246, 741 CfTfl. 
Example 26 

1 -benzoyl-N-[{1 R)-2-[5^hloro-3-(R,S)-[(dimethylamlno)methyI]-1 ,2,3.4-tetrahydroquinolin-1 -ylj-l -(1 -indol- 
3-ylmethyl)-2-oxoethyl]-4-piperidinecarboxamlde 

[0490] 



CI 




[0491 ] To a mixture of 1 -(2-(R)-amino-3-(indol-3-yl)propanoyO-5KJhloro-3-(R,S)-(N,N-dimethyIamino)methyl- 
1,2,3,4-tetrahydroquinoline (151 mg), l-benzoyM-plperidinecafboxylic acid (94 mg) and HOBt (60 mg) in acetonitrile 
(5 ml) was added WSC (101 mg) at room temperature. The mixture was stirred at room temperature for 16 hours. 
Then, to the reaction solution was added an aqueous solution of 1 0% potassium carbonate. The mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine, dried and concentrated. The residue was purified 
by alumina column chromatography (developing solvent ethyl acetate/methanol = 10/1) and the title compound was 
obtained as amorphous powders (218 mg). 

IR(KBr): 3283. 2934. 1634. 1281. 739. 708 cnri. 
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Example 27 



N-[(1 R)-2-[(3R,S)-6-chloro-3-[(cllmethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinylJ-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyl]-1-lTifluoroacetyl-4-piperidlnecarboxamide 



[0493] The title compound was obtained according to the same method as Example 1 . 
IR(KBr): 3308, 2946, 1694. 1634, 1487, 1175. 1144. 745 cm-^ 
MASS (APCIMASS), m/z 618 [(M+H)+J. 

Example 28 

N-{(1 R)-2-[(3R,S)-6-chIoro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1-qulnolinylh1 -(1-indol-3-ylmethyl)- 
2-oxoethyl]-4-plperidlnecarboxamide 



[04951 To a solution of N-[(1 R)-2-[(3R,S)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinollnyI]-1 -(1 -in- 
dol-3-ylmethyl)-2-oxoethyl]-1-trifluoroacetyl-4-piperidinecart>oxamlde (200 mg) in methanol (4 ml) was added an aque- 
ous solution of 1 0% potassium carbonate (2 ml). The mature was stirred at room temperature for 2 hours. The reaction 
solution was concentrated under reduced pressure. To the residue was added water The mixture was extracted with 
ethyl acetate. The ethyl acetate layer was washed with saturated brine, dried and concentrated under reduced pressure. 
The title compound was obtained as amorphous powders (1 55 mg). 

IR(KBr):3279. 2944. 2822. 1636, 1487. 1233. 743 cnrl. 

MASS (APCIMASS). m/2 522[(M+H)+]. 



[0492] 




[0494] 
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Example 29 



1 -acetyl-N-[(1 R)-2-[(3R,S)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydrD-1 -quinolinyq-1 -(1 -lndol-3-ylmethyI)- 
2-oxoethyQ-4i)iperidinecarboxamide 



[0497] To a solution of N-[(1 R)-2-[(3R,S)-6-chloix>-3-[{diiTiethyIamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinollny!]-1 -(1 -In- 
dol-3-ylmethyl)-2-oxoethyl]-4-piperidinecarboxamide (150 mg) In ethyl acetate (1 .5 ml) was added a saturated aqueous 
solution of sodium hydrogencaibonate. Under ice cooling, acetyl chloride (0.031 ml) was dropwise added thereto. The 
mixture was stirred for 30 minutes. Then, the ethyl acetate layer was separated. The ethyl acetate layer was washed 
with saturated brine, dried and concentrated under reduced pressure. The title compound was obtained as amorphous 
powders (80 mg). 

[0498] The following compounds mentioned in Examples 30-36 were synthesized according to the same method as 
Example 1. 



3-(1 -benzoyl-4-piperidinyl)-N-{(1 R)-2-[(3S)-6-chloro-3-[(dlmethylamino)methyO-1 ,2,3,4-tetrahydro-1 -quinolinylj- 
1 -(1 -lndol-3-ytmethyl)-2-oxoethyl]propanamide 



[0496] 




Example 30 



[0499] 




IR(KBr) : 3289, 2932, 1632. 1487, 1447. 741, 710 cm ^ 
MASS (APCIMASS). m/z 654[(M-MH)^]. 
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Example 31 

3-(1 -benzoyl-4-piperidlnyI)-N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyQ-1 ,2,3,4.tetrahydrD-1 -quinolinyl]- 
1 -(1 -indol-3-ylmethyI)-2-oxoethyl]propananiide 

5 

[0500] 



10 



15 




^ 0- r |i 



IR(KBr): 3289, 2936, 1 634, 1487, 1 445, 743, 71 0 arr\ 
^ [a]D2^.135.2«(c=0.302, MeOH) 

Example 32 

1 -benzyl-N-[(1 R)-2-[(3R)-6-chloro-3-Kdlmethylamino)methyl]-1 .2.3,4-tetrahydro-1 -quinolinylhl -(1 -indol-3-ylmethyl)- 
30 2-oxoethyl]-4-plperidlnecarboxamide 

[0501] 




^0 

^ N-" HN> 

H 



45 



IR(KBr):3306. 2940, 2768. 1634, 1487, 1456, 741 oirl 

50 




55 
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Example 33 

2-[(1 -ben2oyM-piperidlnyOoxy]-N-[(1 R)-2-[(3R)-6-chloro-3- [dimethylamino]methyl]-1 ,2,3,4-tetrahydro-1-qulnolinyO- 
1 -(1 -lndolr3-ylmethyl)-2-oxoethyl]acetamide 

[0502] 




IR(KBr):3274, 2936, 1651 .1487, 1441. 1100, 743cm-l 
Example 34 

N-(cis-4-({[(1 R)-2-[6-chloro-3-(RH(dimethyiamino)methyO-1 ,2,3,4-tetrahydro-l -quinoIinyO-l -(1 -indol-S-ylmethyl)- 
2-oxoethyl] amino}carbonyj)cydohexyl]benzamide 

[0503] 




IR(KBr) : 3297. 2936. 1636, 1528, 1487. 743 cmri 
Example 35 

N-{(1 R)-2-[(3R)-6-chloro-3-[(dimethyIamlno)methyl]-1 ,2.3,4-tetrahydro-1 -quinollnyl]-1 ^^^ -indoI-3-ylmethyl)- 
2-oxoethyq-1'trifluoroacetyM>piperidinecarboxamide 

[0504] 




IR(KBr):3318, 2944, 1694, 1632. 1175, 1144, 743 cm\ 
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[a]D20=-139.7»{c=0.30B, MeOH) 
Example 36 

N-[(1 R)-2-[(3R)-6-chtoro-3- [(dime%lamlno)methyQ-1 .23,4-tetrahydro^ 
2-oxoethyO-3-[1-(trifluoroacetyI)-4-piperidinyI]propanamide 

[0505] 




IR(KBr): 3301. 2938. 1688. 1344. 1487. 1204. 1146. 745, 667cm-i 
Example 37 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 .2.3.4-tetrahydro-1 -quinolinyl]-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyl]-4-piperidinecart)oxamide 

[0506] 




H 



[0507] The title compound was obtained according to the same method as Example 28 
IR(KBr): 3285, 2942, 1 634, 1487. 743 arr^ 
[aJo^o = -1 67.0^(0 = 0.308, methanol). 

[0508] The following compounds mentioned in Examples 38-50 were synthesized according to the same method 
Example 8. 
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Example 38 

N^(1 R)-2-[(3S)-6K:hloro-3-[(dlmethylamino)me%l]-1 ,2,3,4-tetrahydr^ 
2-oxoethyl]-1-(4-methoxybenzoyl)-4-piperidlnecart)oxamlde 

[0509] 




0- 



IR(KBr): 3289, 2946, 1609, 1487, 1435. 1250i 841. 743 cnr^ 
MASS (APCIMASS), m/2 656 [(M+H)+]. 

Example 39 

N^(1 R)-2-[(3R)-6KJhloro-3-[(dimethylamino)me%l]-1 ,2,3,4-tetrahydr^ 
2-oxoethyq-1-(4-methylbenzoyl)-4-piperidinecarboxamtde 

[0510] 




IR(KBr): 3303. 2942, 1630, 1439, 743 cm'^. 
MASS (FAB), m/2 640.3[(M+H)+] 
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Example 40 

N-t(1 R)-2-[(3R)-6-chtoro-3^(dim6thylamino)methyl]-1 ,2,3,4-tetrahydro-1 -qulnolinyl)-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyO-1-(4-fluorobenzoyl)-4«piperidinecarboxamide 

[0511] 




IR(KBr): 3297. 2944, 1636. 1437, 1227. 745 cnri. 
MASS (FAB), mtz 644.2[(M+H)+1 

Example 41 

1 -(4-chloroben2oyl)-N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3.4-tetrahydro-1 -qulnoljnyl]-1 -{1 -indol- 
3-ylmethyl)-2-oxoethyIJ-4-plperidinecarboxamlde 

[0512] 




IR{KBr) : 3303. 2942. 1630, 1439. 743 cnr^ 
MASS (FAB), mtz 660.2t{M+H)+] 
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Example 42 

N-[(1 R)-2-[(3R)-6-chloro-3- [(dimethylamino)methyl]-1 ,2,3,4-tetrahydrD-1 -qurnolinyI]-1 -(1 -indol-S-ylmethyl)- 
2-oxoethyl]-1-(tetrahydro-2H-pyran-4-ylacetyl>4-piperidinecarboxamide 

[0513] 




IR(KBr):3294. 2932, 1 634, 1 487, 1 1 86. 1 094, 741 cm"1 
Example 43 

N-[(1 R)-2-[(3R)-6-chloro-3- [(dimethylamino)methyl]-1 ,2,3,4-tetrahydrD-1-qulnofinyl]-1-(Mndol-3-y!methyO- 
2-oxoethyl]- 1 -(4-methoxyben2oyI)-4-piperidinecarboxamide 

[0514] 




IR(KBr): 3277, 2938, 1634. 1613. 1487, 1435. 1250. 841, 743cm-i. 
[a]D20=.i43.7"(c=0.309. MeOH) 
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Example 44 



N-[(1 R)-2-[(3R)-6-chloro-3- [(dlmethylamino)methylj-l ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -indol-3-ylmethyl)- 
2-oxoethy I]- 1 -{2-methoxybenzoyl)-4-piperidinecarboxamide 



IR(KBr): 3283, 2940, 1632, 1487, 1250, 743 crrrl. 
[a]D2<^-140.2*'(c=0.30B, MeOH) 

Example 45 

N-[(1 R)-2-[(3R)-6-chloro-3- [{dlmethylamino)methy[J-1 ,2.3,4-tetrahydro-1 -quinolinyi]-1 -(1 -indol-3-ylmethyO- 
2-oxoethyl]-1-(2-methylben2oyl)-4-piperidjnecarboxamlde 



[0515] 




[0516] 




IR(KBr): 3300. 2946. 1634. 1487, 1441, 743 crrrl. 
[aJD20=-i43.3o(c=o.307. MeOH) 
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Example 46 



1 -(2-chlorobenzoyl)-N-{(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyO-1 ,2,3,4-f etrahydro-l -quinoIinylJ-1 -(1 -indol- 
3-ylmethyl)-2-oxoethyl]-4-piperidinecarboxamide 



IR(KBr): 3287, 2944, 1634, 1487, 1445, 741 crrr\ 
[a]D20=-i39.9<>(c=o.303, MeOH) 

Example 47 

N^(1 R)-2-[(3R)-6-chloro-3- [(dimethylamino)methyO-1 ,2,3,4-tetrahydro-1 -quinolinyQ-1 -(1 -indol-3-yImethyl)- 
2-oxoethyq-1-(indol-2-ylcarbonyl)-4-pipeiidtnecarboxamide 



[05171 




[0518] 




IR(KBr):3291. 2942, 1636. 1605. 1487. 1437, 747cm-l. 
[a]o20=-140.4"(c=0.307. MeOH) 
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Example 48 

1 -[4-(aminosulfonyI)benzoyO-N-[(1 R)-2-[(3R)-€-chlofX)-3-[(dimethylamlno)methyQ-l ,2,3,4-tetrahydro-1 -quinolinyl]- 
1 -(1 -indol-3-ylmethyl)-2-oxoethyO-4-piperidlnecarboxamlde 

[0519] 




IR(KBr): 3268. 2942, 1634. 1487, 1339. 1165. 1096, 746, 608 cnri 
Example 49 

1 - [4-(acetylamino)benzoyO-N-[(1 R)-2-[(3R) -6-chloro-3-I(dimethylamino)methyl]-1 .2,3.4-tetrahydro-1 -quinolinylj- 
1 -(1 -indoi-3-ylmethyI)-2-oxoethyQ-4-piperidlnecarboxamide 

[0520] 




IR(KBr):3301 . 2938. 1634, 1532, 1487. 1441 . 743 cm-1 
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Example 50 

1 -[(5-acetyl-2-thienyI)carbonyl]-N-[(1 R)-2-[(3R)-6K:hloro-3- [(dlmethylamino)methyl]-1 ,2,3.4-tetrahydro-1-quinollnyI]. 
1 -(1 -indoI-3-ylmethyl)-2-oxoethyI]-4-plperidinecartDoxamide 

[0521] 




[0522] IR(KBr):3308, 2942. 1634, 1487, 1424, 1271 , 743 cm l 
Example 51-1 

N^(1 R)-2^(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2.3,44etrahydro-1 -quin 
2-oxoethyl]-1 -(1 -methyllndol-2-ylcart)onyl)-4-piperidinecarboxamide 

[0523] 




[0524] To a mixture of N-methynndole-2-carboxylic acid (60 mg) in acetonitrile (3 ml) and THF (3 ml) was added 
HOBt (54 mg), WSC (70 mg) and N-[(1 R)-2-{(3R)-6-chloro-3-[(dimethy!amino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl)- 
1 -(1 -indol-3-ylmethyI)-2-oxoethyI]-4-piperidinecarboxamide (1 60 mg). The mixture was stirred at room temperature for 
12 hours. To the reaction solution was added an aqueous solution of 10% potassium carbonate. The mixture was 
extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine, dried and concentrated. The 
residue was purified by alumina column chromatography (developing solvent; ethyl acetate^methanol = 50:1) and the 
title compound was obtained as amorphous powders (161 mg). 
IR(KBr): 3303, 2968, 2942, 1632. 1487, 741 cnri 
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Example 51-2 
[0525] 




[0526] To a mixture of 1-[2KR)-amino-3-(indoI.3-yl)propanoyl]-3-(R)-6-ch)oro-(N,NHjimethylamino)me%^^ 
1 ,2,3.4-tetrahydroquinoline (7.29 g) in acetonitrile (50 ml) - THF (50 ml) was added 1 ^(1 -methyl-1 -tndol-2-yl)carbonyl]- 
4-piperidinecarboxyllc add (5.323 g). WSC (4.28 g) and HOBt (2.872 g). The mixture was stirred at room temperature 
for 3 hours. To the reaction solution was added a saturated aqueous solution of sodium hydrogencarbonate. The 
mixture was extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine, dried and concen- 
trated. The residue was purified by alumina column chromatography (developing solvent; ethyl acetate - ethyl acetate/ 
methanol = 50:1) and then, silica gel column chromatography (developing solvent; ethyl acetate/methanol = 50:1-10: 
1 ). The title compound was obtained as amorphous powders (8.98 g). 

Example 52 

Ni(1 R)-2-[(3R)-6-chloro-3-[(dimethylamlno)methyl]-1 ,2,3.4-tetrahydro-1 -quinoIinyl]-1 -(1 -indoI-3-ylmethyl)- 
2-oxoethyq-3'(4-piperidinyl)propan amide 

[0527] 




H 



[0528] To a solution of N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -in- 
dol-3-ylmethyl)-2-oxoethylJ-3-[1 -(trifluoroacetyI)-4-piperidiny(]propanamide (1 94 mg) in methanol (4 ml) was added an 
aqueous solution of 10% potassium carbonate. The mixture was stin-ed at room temperature for 12 hours. To the 
reaction solution was added water. The mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine, dried and concentrated. The obtained amorphous powders were washed with IPE and the title com- 
pound (146 mg) was obtained. 

IR(KBr): 3287, 2924, 1636, 1487, 741 cm-i 
[0529] The following compounds mentioned in Examples 53-78 were synthesized by the same method as Example 8. 
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Example 53 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyI]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -indol-3-yImethyl)- 
2-oxoethyl]-3-[1-(2-thienylcarbonyl)-4-plperidinyl]propanamide 

[0530] 




IR(KBr): 3299. 2926. 1 634. 1 487, 1 443. 739 crrri. 
MASS (APCIMASS). m/z 660[(M+H)'']. 

Example 54 

N-[(1 R)-2-[{3R)-6-chloro-3-[(dimethylamino)methylh1 ,2,3,4-tetrahydro-1 -quinplinyl]-1 -(1 -indol-3-ylmethy!)- 
2-oxoethyq-3-{1-(2-pyridylcarfoonyl)-4-piperidinyQpropanamide 

[0531] 




IR(KBr): 3287. 2928. 1 634, 1 487. 745 orrl . 
MASS (APCIMASS), m/z 655[(M'fH)i. 

Example 55 

3-[1-(2-ben2othlophenecarbonyl)-4-plperidinyO-N-[(1R)-2-[(3R)-6K:hloro-3^ 
1 .2,3,4-tetrahydro-1 -q uinolinyl]-1 -(1 -indoh3-ylmethyl)-2-oxoethyQpropanamide 

[0532] 




iR(KBr): 3297. 2934, 1635, 1487. 743 OTrV 
MASS (APCIMASS), m/z 710t(M+H)+J. 
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Example 56 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methylJ-1 .2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyO-3-[1-(2-methoxybenzoyI)-4-plperidmyQpropanamlde 

[0533] 




IR(KBr): 3272, 2934, 1 634, 1487, 1248. 743 cnri. 
MASS (APCIMASS), m/z 684[(M+H)-*J. 

Example 57 

N-{(1 R)-2-[(3R)-6-chtoro-3-[{dimethylamlno)methyl]-1 ,2,3,4-tetrahydro-1 -qulnolinyl]-1 -(1 -indol-S-ylmethyl)- 
2-oxoethyO-3^1-[2-(methylsu^fonyObenzoylH-piperidinyl]propanamide 

[0534] 




IR(KBr) : 3299, 2930, 1634, 1487. 1314, 1154. 781, 743 cm'^. 
MASS (APCIMASS), m/z 732[(M+H)+]. 

Example 58 

N-[(1 R)-2-[(3R)-6.chloro-3-[(dimethy lamlno)methyl]-1 .2.3,4-tetrahydro-1 -quinollnylj-l -(1 -indol-3-ylmethyl)- 
2-oxoethyO-3-[1-(cyclopentylcafbonyl)-4-piperidinyl]propanamide 

[0535] 




IR(KBr): 3285, 2944, 1638, 1487. 1439. 743 airi. 
MASS (APCIMASS). mlz 646[(M+H)+]. 
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Example 59 

N-[(1 R)-2-[(3R)-6<:hloro-3^(dlmethylamino)methyl]-1,2,3,4-tetrahydro-1^ 
2-oxoethyI}-3-[1 -[(4-chlorophenyl)acetyl]-4-plperidinyl]propanamide 

[0536] 




IR(KBr): 3287, 2934, 1 640, 1489, 1 092, 808, 743 cm-'». 
MASS (APCIMASS). m/2 702[(M+H)+]. 

Example 60 

N-{(1R]-2-[(3R)-6-chloro-3-[(dlmethylamino)methyl]-1 ,2,3,4-tetrahydro-1-quinoIinyl]-1-(1-indol-3-ylmethyl)- 
2-oxoethyO-3-[1-[(3-chIorophenyl)acetyl]-4-piperidinyI]prDpanamide 

[0537] 




IR(KBr): 3299, 2930, 1636, 1487. 743, 685 cnrV 
MASS (APCIMASS), m/z 702[{M+H)+]. 

Example 61 

N-(1 R)-2-[(3R)-6-chloro-3-{(dimethyIanriino)methyl]-1 ^,3,4-tetrahydro-1-quinolinylI-1 -(1 -indol-S-ylmethyl)- 
2-oxoethyG-3^1-[(2-chlorophenyl)acelylH-piperidinyl]p^opanamide 

[0538] 




IR(KBr): 3291. 2934, 1636, 1487, 1040, 747aTrl. 
MASS (APCIMASS), m/z 702[(M+H)+]. 
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Example 62 

3^1-[4-(aminosulfonyl)ben2oyl]■4-piperidlnyl}-N-[(1R).2-[(3R)-6-chloro-3^^^ 
1 -qulnollnyl]-1 -(1 -indol-3-ylmethyl)-2-oxoethyQpropanamide 

[0539] 




IR{KBr): 2936. 1632. 1489. 1456, 1339. 1165, 743, 667cnrl 
Example 63 

3-[1 -(2-chloroben2oyI)-4-piperidinyl]-N-[(1 R)-2-[(3R)-6-chloro-3^(dimethylamlno)methylH .2,3,4-tetrahydro- 
1 -quinolinyQ-1 -(1 -lndoI-3-ylmethyl)-2-oxoethyQpropanamide 

[0540] 




IR(KBr):3290, 2932, 2861. 1634, 1487. 1445 743 cm-i 
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Example 64 

3-[1-(3K:h!orobenzoylH-piperidinyl]-N^(1R)-2-[(3R)-6-chloro-3^(dimethylami^ 
1 -quinoiinyl]-1 -(1 -indol-3-ylmethyl)-2-oxoethyI]propanamide 

[0541] 




IR(KBr):3289, 2932, 1634. 1487, 1443. 1281 , 741 cnr^ 
Example 65 

3-[1-(4-ch!oroben2oyl)-4-plperidinyl]-N^(1R)-2-[(3R)-6-chloro-3^(dimethyIamino)^^^ 
1 -quInolinyO-l -(1 -indol-3-ylmethyl)-2-oxoethyl]propanamide 

[0542] 




IR(KBr):3287, 2934, 1634, 1487. 1446. 1279. 1090, 837. 743 cm-^ 
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Example 66 

N^{1 R)-2-[(3R)-6-chtorD-3-[(dimethylamino)me%l].1 ,2,3,44^^ 
2-oxoethyO-341-[2-(trifluoromethyl)benzoyl]-4-piperldinyl)propanarTiide 

[0543] 




IR(KBr): 3289, 2936, 1634, 1489. 1441, 1318, 1175, 1130, 743cm-'« 
Example 67 

3H1-[3-(aminosulfonyl)-4KJhlorobenzoyI]-4-piperidinyl}-N^(1R)-2-[(3R)-6KJhloro^^ 
1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -lndol-3-ylmethyl)-2-oxoethyilpropanamide 

[0544] 




IR(KBr): 3275, 2971. 2934, 1634. 1487. 1445, 1339. 1167, 1042. 746, 594 arr^ 
Example 68 

N-{(1 R)-2-[{3R)-6-chloro-3-[(dlmethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1-{1 •indoI-3-y!methyl)- 
2-oxoethyl]-3-[1-(4-methylbenzoyI)-4iDiperidinyOpropanamlde 

[0545] 




IR(KBr): 3266, 2934. 1638, 1439. 743 cnr\ 
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MASS (FAB), m/z 668.3[(M+H)+] 
Example 69 

N-[(1 R)-2-[(3R)-6-chloro-3-[{dimethyIamino)methyl]-1 ,2,3.4-tetrahydro-1 -quinolinyl]-1 -(1 -lndol-3-ylmethyI)- 
2-oxoethyO-3- [1- (4-methoxyben2oyI)-4-piperidinyl]propanamide 



IR(KBr): 3285, 2936, 1638, 1439, 1260, 743 crrrl. 
MASS (FAB), m/2 684.2[(M+H)+] 

Example 70 

N^(1 R)-2-[(3R)-6-chloro-3-[(dimethylamlno)methyl]-1 ,2,3,44etrahydro-1 -qulnoliny^^ 
2-oxpethylJ-3- [1 -(4-fluorobenzoyl)-4-piperidinyl]propanamide 



[0546] 




[0547] 




IR(KBr): 3287, 2932, 1636, 1443, 1233, 743 arr\ 
MASS (FAB), mtz 672.2 [(M+H)+] 
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Example 71 

3^H4-(ac»tylamino)benzoya-4i>iperidmylKN-[(1R)-2^(3R)-6K:hloro-3-[{^ 
1 -quinollnyG-1 -(1 -indol-3-ylmethyl)-2-oxoethyl]prDpanamide 

[0548] 




H 



IR(KBr): 3303, 2934. 1638, 1530, 849, 723 crrr^ 
MASS (FAB), rNz 711 ^(M-i-H)+] 

Example 72 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl].1 ,2,3,4-tetrahydro-1 -qulnollnyIl-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyl]-3-[1-(2-methylbenzoyO-4i3iperidinyl]propanamide 

[0549] 




IR(KBr): 3291 , 2930, 1 636, 1 441 , 743 cm'^ 
MASS (FAB), m/i 668.3[(M+H)+] 

Example 73 

N-[(1 R)-2-[(3R)-6-chioro-3-[(dimethyIamino)methyl)-1 ,2.3,4-tetrahydro-1 -quinolinylj-l -(1 -indol-3-ylmethyl)- 
2-oxoethyO-3-{1-(2-fluoroben2oyl)-4-plperidlnyI]propanamide 

[0550] 




IR(KBr): 3304. 2934, 1632, 1466, 743 cm'i. 
MASS (FAB), m/2 672.2[(M+H)+1 
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Example 74 



3-[1 -(2-acetyIben2oyl)-4-piperldinyI]-N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyIl-1 ^ .3,4-tetrahydro- 
1 -quinolinyl]-1 -(1 -indol-3-ylmethyI)-2-oxoethyl]propanamide 



IR(KBr): 3303, 2932, 1636, 1437, 1260. 743 crrri. 
MASS (FAB), m/z 696.2[(M+H)+) 

Example 7S 

N^(1 R)-2-[(3R)-6-chloro-3-[(dimethylamlno)methyl]-1 ,2,3,44etrahydro-1 
2-oxoethyl)-3-[1-{3-hydroxy-3-methylbutanoyl)-4-piperidinyllpropanamide 



IR(KBr): 3277, 2932, 1640, 1487, 743cm-1. 
MASS (FAB), m/z 650.3[(M+H)+] 

Example 76 

N-{(1 R)-2-[(3R)-6-chIoro-3-[{dimethylamlno)methyl]-1 .2,3.4-tetrahydro-1 -quinolinyl]-1 -(1 -indol-3^lmethyl)- 
2-oxoethyll-3-[1-[(2-fluorophenyI)acetyl]-4-piperidinyl]propanamlde 



[0551] 




[0552] 




[0553] 




IR(KBr): 3301, 2932. 1638. 1491. 1233. 745 orr^. 
MASS (FAB), rn/z 686.2[(M+H)+] 
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Example 77 

N-[{1 R)-2-[(3R)-6<:htoro-H(climethylamino)me%ll.1 ,2,3,44etrahydro^ 
2-oxoethyl]-3-[1-[(2-methylphenyl)acetyl]^-piperidinyOpropanamide 

[0554] 



10 



IS 




IR(KBr): 3281 , 2930, 1636, 1456. 743 cm-1. 
MASS (FAB), nVz 682.2[(M+H)+] 

20 Example 78 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyn-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyO-3^1-K2-^ethoxyphenyl)acetyO-4-piperidjnyl]propanam 

25 [0555] 



30 




IR(KBr): 3281. 2938, 1638, 1491, 1246, 743crTrl. 
MASS (FAB), nVz 698.3[(M+H)+] 

Example 79 - 



N-(1 R)-2<(3R)-6-chIoro-3-(dimethylamlno)methyl]-1 ,2,3,4-tetrahydro-1 -quinollnyQ-1 -(1 Hndol-3-ylmethyI)-2-oxoethylh 
3-[1 -(cyclohexylcart>onyl)-4-piperidinyll>ropanamide 

[0556] 



so 




[0557] To a solution of 3-(4-piperidinyl)-N-[(1R).2^(3R)-6-chloro-3^(d^methylamlno)methyI^1,2^ 
1-quinonnyl]-1-(1-indol-3-ylmethyl)-2-oxoethy(]propanamide (180 mg) and triethyl amine (40 mg) In THF (6 ml) was 
added cyclohexanecarbonylchloride (68 mg) at O'^C. The mixture was stirred at O'^C for an hour. An aqueous solution 
of saturated sodium hydrogencarbonate was added thereto. The mixture was extracted with THF/ethyl acetate = 1/1 . 
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The organic layer was washed with saturated brine, dried and concentrated. The residue was purified by alumina 
column chromatography (developing solvent: hexane/ethyl acetate = 1/1 - ethyl acetate - ethyl acetate/ethanol = 20/1) 
and the title compound was obtained as amorphous powders (144 mg). 

IR(KBr): 3285, 2932, 1636, 1487, 1447, 741 crrr\ 

MASS (APCIMASS), m/z 660[(M+H)+J. 
[0558] The following compounds mentioned in Examples 80-86 were synthesized according to the same method as 
Example 79. 



N-[(1 R)-2-[{3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2.3.4-tetrahydro-1 -qulnollnyI]-1-(1 -indol-3-ylmethyl)- 
2-oxoethyO-3-[1-(2,2-dimethylpropanoyl)-4-piperidinyllpropanamide 



IR(KBr): 3287, 2932, 1634, 1487, 743 cm-1. 
MASS (FAB), m/2 634.2[(M+H)+] 

Example 81 

2-[4-(3-[(1 R)-2-[(3R)-6<hloro-3-[(dimethylamlno)methyO-1 ,2,3,4-tetrahydro-l -quinolinyl]-1 -(1 Hndol-3-yImethyl)- 
2-oxoethylJamino-3-oxopropyl)-1-piperidlnyl]-1 ,1-dimethyl-2-oxoethyl acetate 



Example 80 



[0559] 




[0560] 




IR(KBr): 3275. 2934, 1576, 1437, 743 cm^V 
MASS (F/VB), nVz 678.3[(M+H)+] 
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Example 82 

N-[(1 R)-2-[(3R)-6-chbro-34(dlmethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinollnyl]-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyl)-3-[1-(phenylsulfonyl)-4-plperidirTyl]propanamide 

[0561] 




IR(KBr): 2934, 1645, 1489. 1339. 1167, 741 . 679 cm"'' 
Example 83 

N-[(1 R)-2-[(3R)-6-chloro-3-I(dimethylamino)methyl]-1 .2.3.4-tetrahydro-1 -quinolinyl>1 -(1 -indol-3-ylmethyl)- 
2-oxoethya-3i1-(phenylacetyl)-4-pfperidinyOpropanamide 

[0562] 




IR(KBr): 3272. 2934. 1 634. 1487, 1456. 1271. 1233, 741 orrl 
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Example 84 

N-[(1 R)-2-[(3RV6-chloro-3^(dimethylamlno)methyll-1 ,2,3.4-tetrah^^^ 
2-oxoethyl]-3-( 1 -isobutyryl-4-piperidinyl)prDpanamide 

[0563] 




IR(KBr): 3282. 2932. 1 640. 1487, 743 cm'^ 
Example 85 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3.4-tetrahydro-1 -qulnolinyl]-1 -(1 -lndol-3-ylmethyl)- 
2-oxoethyl]-3-(1-propionyi-4-piperidinyl)propanamide 

[0564] 




IR(KBr): 3279^936, 1634, 1487. 1233, 743 orrr^ 
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Example 86 

3- (1 -acetyM-pipeiidinyI)-N-[(1 R>-2-[(3R)-6-chtoro-3^(dimethylam^no)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyO- 
1 -( 1 -indol-3-ylmethyI)-2-oxoethyl]propanamide 

5 

[0565] 



10 



15 



20 



25 



30 



35 



40 




IR(KBr): 3268. 2934, 1634. 1487. 1456. 1271. 1235. 743 cnrl 
Example 87 

3-(1 -benzyl-4.piperidinyl).N-[(IR).2-[(3R)-6-chloro-3-[(dimethylamino .2.3.4-tetrahydro-1 -quinolinyl]- 

1 -(1 -indol-3-ylmethyl)-2-oxoethyl]propanamide 

[0566] 




[0567] To a solution of 3.(4-piperidinyl)-N-[(1R).2.[(3R)-6.chloro-3.[(dimethylamin^ 
1-quinoIinyO-1-(1-indol-3-ylm6thyl)-2-oxoethyOprDpanamide (193 mg) in ethanol (6 ml) was added benzaldehyde (39 
jil) at room temperature. The reaction mixture was stln-ed for 15 minutes. To the reaction mixture was added sodium 
tnacetoxyborohydnde (82 mg) at room temperature. The reaction mixture was stirred at room temperature for 1 2 hours 
Then, the solvent was removed by evaporation/To the residue was added a saturated aqueous solution of sodium 
45 hydrogencartonate. The mixture was extracted with THF/ethyl acetate = 1/1 . The organic layer was washed with 
saturated bnne. dned and concentrated. The residue was purified by alumina column chromatography (developing 
solvent: hexane/ethyl acetate = 1/1 . ethyl acetate) and the title compound was obtained as amorphous powders (1 08 
mg). 

IR(KBr): 3299. 2934, 1487. 741 cm"''. 
so MASS (APCIMASS), m/z 640[(M+H)+]. 

[0568] The following compounds mentioned in Examples 88-96 were synthesized by the same method as 
Example87. 



55 
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Example 88 



3- [1-(2-chloroben2yl)-4-piperidinyl]-N-[(1 R)-2-[(3R)-6-chloro-3-((dlmethylamlno)methyl]-1 ,2,3,4-tetrahydro- 
1 -quinolinylj-l -(1 -indol-3-ylmethyl) -2-oxoethyl]propanamlde 



IR(KBr): 3289, 2932, 1 636. 1 487, 743 cm-'' . 
MASS (APCIMASS). m/i 674[(M+H)+]. 

Example 89 

N-t(1 R)-2-[(3R)-6-chloro-3-[(dimethylamlno)methyl]-1 ,2,3,4-tetrahydro-1 -quinollnylJ-l -(1-indol-3-ylmethyl)- 
2-oxoethyq-3-[1-(2-fluorobenzyl)-4-piperidinyqpropanamide 



IR(KBr): 3302. 2924, 1636, 1487, 758, 743 cnrl. 
MASS (APCIMASS), m/z 658[(M+H>+]. 

Example 90 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamlno)methyl]-1 .2.3.4-tetrahydro-1 -qulnolinyll-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyO-3-[1 42-(trifluorDmethyObenzy!H-plperidinyl]propanamide 



[0569] 




[0570] 




[0571] 




IR(KBr): 3301, 2926, 1634, 1487. 1314. 1121, 772, 743cm-'«. 
MASS (APCIMASS), m/z 708[(M+H)+]. 
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Example 91 

N-[(1 R)-2-[(3R)-6-chloro-3-t(dimethylamino)methyl]-1 ,2.3,4-tetrahydro-1 -quinolinyll-1 -(1 -lndol-3-ylmethyl)- 
2-oxoethyl]-3^1 -(2-methoxybenzyl)-4-plperidinyIJ propanamide 

[0572] 




IR(KBr):3293. 2934. 1632. 1489, 1240. 1100. 741 cm-i 
Example 92 

N-[(1 R)-2-[(3R)-6-chIoro-3-[(dimethylamlno)methyl]"1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyO-3-{1 -(3HTtethoxybenzyl)-4-plpeiidinyl] propanamide 

[0573] 




IR(KBr): 3301 , 2922. 2768. 1 632, 1 487, 1456, 1265, 743 arr^ 
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Example 93 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethyIanilno)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinylJ-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyl]-3^1 -(4-methoxybenzyl)-4-piperidinyl] propanamide 

[0574] 




\ 

IR(KBr): 3289, 2926, 2768, 1634, 1512, 1487, 1456. 1246, 1179, 1101, 1038. 822, 741 cnr"" 
Example 94 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -^^ulnolinyll-HI-indol-S-ylmethyl)- 
2-oxoethyI)-3-[1-(2-methyIbenzyl)-4-plperidinyl]propanamide 

[0575] 




IR(KBr): 3291 . 2922, 1 632. 1487, 743 cm-i. 
MASS (FAB), nVz 654.3[(M+H)+] 
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Example 95 

R)-2-[(3R)-6<:hloro>3-Kdimethylamino)memyI>1 ,2,3.4-tetr^ 
2-oxoethylJ-3-[1. (3-pyridlnylmethyl) -4-piperidlnyl]propanamlde 

[0576] 




IR(KBr): 3270, 2932, 1 638, 1487, 743 crrrl. 
MASS (FAB), m/2 641 ,2[(M+H)+] 

[0577] The following compounds mentioned In Examples 96-1 02 were synthesized according to the same 
as Example 21 . 

Example 96 

N^(1S)-2-[(3R,S)-5K:hloro-3-[(dimethylamlno)methyI]-1,2,3,4-tetrahydro-1<|u^ 
2-oxoethyll-4-(2-oxo-2,3-dihydro-1 H-benzimldazoH -yl)-1 -piperldinecarboxamlde 

[0578] 



CI 




IR(KBr): 3248, 2938, 1696, 1460, 1373, 741 arr^ 
MASS (FAB), m/2 654.2[(M+H)+] 
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Example 97 



4-berizyl-N-[(1 R)-2-[(3R)-6-chloro-3-[(dlmethylamlno)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl]]l]-1 -(1 -Indol- 
3-ylmethyl)-2-oxoethyI]-1-piperazinecarboxamlde 



IR(KBr): 3268, 2938, 1632, 1487, 1233. 741 cm-i. 
MASS (FAB), mlz 61 3.3[(M+H)+] 

Example 98 

N^(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyI]-1 ,2,3,4-tetrahydro-1 -quinolinyI]-1 -(1 -indol-3-yimethyI)- 
2-oxoethyQ-4-phenyl-1 -piperidinecarboxamlde 



[0579] 




[0580] 




IR(KBr): 2934, 1630, 1487, 1229. 743cm-l. 
MASS (FAB), m/z 598.2[(M+H)+] 
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Example 99 

4-ben2oyl-N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethyIamino)me%l].1 ^ 
2-oxoethyl]-1 -piperidinecarboxamlde 

[0581] 



IR(KBr): 3254, 2946, 1636, 1487, 1209, 743 crvr\ 
MASS (FAB), nVz 626.3[(M+H)+] 

Example 100 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methylH .2,3,4-tetrahydro-1 -qulnollnyl]-1 -(1 -indol-3-yImethyl)- 
2-oxoethyl]-4-(4-chIorophenyl)-4-hydroxy-1 -piperidinecarboxamlde 




[0582] 




IR(KBr): 3303, 2942. 1624, 1487. 743 crrri. 
MASS (FAB), m/2 648.2[(M+H)+I 
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Example 101 

N-[(1 R)-2-[(3R)-6K:hloro-3-[(dimethyIamino)methyl)-1 ,2,3,44etrahydro-1 
2-oxoethyl]-4-phenyl-1-plperazinecarboxamide 

[0583] 




IR(KBr): 3279. 2820, 1634, 1489, 1231. 743 crrri 
Example 102 

4-ben2oyl-N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyQ-l -(1 -lndoI-3-ylmethyl)- 
2-oxoethyq-1 -piperazinecarboxamide 

[0584] 




IR(KBr): 3274. 2971, 2934. 1634, 1487, 1435, 1256. 1009, 743, 710 cnr^ 
[0585] TTie following compounds mentioned in Examples 1 03-1 04 were synthesized according to the same method 
as Example 1. 
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Example 103 

1 -ben2oyl-N-I(1 S)-2-[(3R,S)-5-chloro-3-[(climethylamlno)methyI]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -indol- 
3-ylmethyI)-2-oxoethyl]-4-plpeiidinecart>oxamide 

[0586] 



CI 




IR(KBr): 3299. 2944, 1635, 145B, 743 cm"^. 
MASS (FAB), m/z 626.2I(M+H)+] 

Example 104 

3-(1 4)enzoyl-4-piperid!nyl)-N-[(1 S)-2-[(3R.S)-5<hloro-3-[(dimethylam^ 
1 -(1 -indoi-3-ylmethyl)-2-oxoethyOpropanamlde 

[0587] 



CI 




IR(KBr): 3272, 2928, 1636. 1458. 1281. 741 cm-l. 
MASS (FAB). nVz 654.3[(M+H)+] 
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Example 105 

N-{(1 R)-2-[(3R)-6-chloro-3-[(dimethylamlno)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyll-1 -(1 -lndol-3-ylmethyl)- 
2-oxoethyl)-3-[1 -(2-hydroxyben2oyl)-4-piperidinyl] propanamide 



[0569] To a solution of acetyl salycylate (137 mg) In acetonltrile (1 5 ml) was added HOBt (1 42 nr^g). N"[(1 R)-2-[(3R)- 
6-chloro-3-[(dimethylamlno)methyll-1 ,2,3.4-tetrahydro-1 -qulnolinyl]-1 -(1 -indol-3-ylmethyl)-2-oxoethyll-3-(4-plperldi- 
nyl)propanamide (400 mg) and WSC (1 77 mg). The mixture was stirred at room temperature for 1 6 hours. Water was 
added thereto and the mixture was extracted with ethyl acetate. The organic layer was washed with a satu rated aqueous 
solution of sodium hydrogencarbonate and saturated brine, dried and concentrated. To the mixture of the residue in 
methanol (2 ml) and ethyl acetate (2 ml) was added an aqueous solution of 10% potassium carbonate (2 mO and the 
mixture was stirred for 48 hours. To the reaction solution was added water. The mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated brine, dried and concentrated. The residue was purified by alumina 
column chromatography (developing solvent: ethyl acetate/methanol = 4/1). The purified amoiphous powders were 
washed with IPE and the title compound (134 mg) was obtained. 

IR(KBr): 3263, 2934, 1 632, 1 487, 1 454, 743 cnr^ 
[0590] The following compounds mentioned in Examples 1 06-1 07 were synthesized by the same method as Example 
1. 



[0588] 
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Example 106 

N-[(1R)-2-(5- (acetylamino) -3-[(dimethylamino) methyl]-12,3,4-tetrahydro-1-quinolinyI)-1-(1-indol-3-ylmethyl)- 
2-oxoethyl]-1-(trifluoroacetyO-4-plpera2inecarboxamlde 

[0591] 




F 

IR(KBr): 3299, 2934. 1686, 1458, 1204, 1175, 1144. 745 cm'^ 
MASS (APCIMASS), m/z 641 [{M+H)+]. 

Example 107 

N-[(1 R)-2-(5-(acetylamino)-3-[(dimethylam jno)methylJ-1 .2,3.4-tBtrahydro-1 -qulnollnyl)-1 -{1 -indol-3-yimethyl)- 
2-oxoethyg-3-(1-ben2oyl-4-plperidjnyl)propanamlde 

[0592] 




O 

IR(KBr): 3272. 2930, 1 634. 1456. 1283. 741 . 71 0 cm-V 
MASS (APCIMASS), m/z 677 t(M+H)+]. 
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Example 108 

N-[(1 R)-2-(5-(acetylamino)-3-[(dimethylamino)methyll-1 ,2,3,4-tetrahydro-1 -qulnolinyl)-1 -(1 -indol-3-yImelhyl)- 
2-oxoethyq-4-piperazinecarboxamide 

[0593] 




[0594] The title compound was obtained according to the same method as Example 28. 
IR(KBr): 3291 , 2934, 1 647, 1458, 1202, 1177, 745. 613 cm-^. 
MASS (APCIMASS), m/z 545 [(M+H)+]. 
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Example 109 

N-[{1 R)-2-(5-(acetylamino)-3^(dimethylamino)methyl]-1 .2,3.4-tetrahydro-1 -qulnolinyI)-1 -(1-lndol-3-yImethyl)- 
2-oxoethyG-1 -benzoyH -piperidinecarboxamide 

[0595] 




[0596] The title compound was obtained according to the same method as Example 79 
IR(KBr): 3289, 2944, 1 636, 1456. 1283, 789. 743, 710 cm-i. 
MASS (APCIMASS), m/z 649 [(M+H)+]. 

[0597] The following compounds mentioned In Examples 110-111 were synthesized according to the same method 
as Example 21. 
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Example 110 

N-{(1 R)-2-(5-(acetylamlno)-3-[{dlmethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinollnyI)-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyQ-4-{2-oxo-2,3-dlhydro-IH-ben2imida2ol-1 -yl)-1 -piper Idinecarboxamide 

[0598] 



10 
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30 




IR(KBr): 3300, 2944, 14634, 1456, 1233, 995, 743, 694 cnr^ 
MASS (APCIMASS). m/z 622 [(M+H)+]. 
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Example 111 

N-[(1 R)-2-(5-(acetylamino)-3^(dirnethylamino)methyl]-1 ,2^ ,4-tetrahydro-1 -qulnollnyl)-1 -(1 -indol-3-ylmethyI)- 
2-oxoethyl]-4-phenyH-pipera2inecart)oxamide 

[0599] 




IR(KBr): 3260, 2940, 1694, 1372, 1246, 741 cnr\ 
MASS (APCIMASS), m/z 677 t(M+H)+]. 
[0600] The following compounds mentioned in Examples 11 2- 1 50 were synthesized by the same method as Example 

Example 112 

N-{(1 R)-2-((3R)-6H:hloro-3-[(dimethylamlno)methyl]-1 ,2.3,4-tetrahydro-1 -quinollnyl)-1 -(1 -indol-3-ylmethyI). 
2-oxoethyQ-2-[[1-(trifluoroacety()^piperidinyl]oxy]acetamide 

[0601] 




EP 1227 090 A1 



IR(KBr) :331 0,2941, 1680, 1180, 1140, 1103, 745 cm-"". 
MASS (FAB), m/z 654{{M+H)+]. 

Example 113 

N-a4-[[I(1 R)-2-[(3R)-6-chloria-3-[(dimethylamino)methyl].1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyQ amino}carbonyl]cyclohexyQmethyl]benzamide 



IR(KBr): 3304, 2928, 1 640, 1487, 743 crrr\ 
MASS (FAB), m/z 664{(M+H)+]. 

Example 114 

1 -benzoyl-N-[(1 R)-2^(3R)-6-chloro-3-(1 -pyrrolidinylmethyO-l .2.3.4-tetrahydro-1 -quinoIinyO-1 -(1 H-indol-3-ylmethyI)- 
2-oxoethyq-4-piperidinecarboxamide 



[0602] 




[0603] 




IR(KBr): 3291, 2926, 1628, 1437, 741 cm-^ 
MASS (FAB), m/z 652.2[(M+H)+] 
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Example 115 



3-(1 -ben2oy|.4-plperidinyl)-N-[(1 R)-2-((3R).6-chloro-3-(1 -pyrrolidinylmethyO-l ,2.3,4-tetrahydro-1 -quinollnyl)-1 -(1 H- 
indol-3-ylmethyl)-2-oxoethyl]propanamide 



IR(KBr): 3293, 2926, 1632, 1445, 741 cm-i. 
MASS (FAB), m/2 692.9[(M+H)+] 

Example 116 

N-[(1 R)-2-((3R)-6-chlorD-3-[(dlmethylamino)methyll-3,4-dihydro-1 (2H)-qulnolfnyl).1 -(1 H-indol-3-y!methyO- 
2-oxoethyl]-H(6-f luoro-1 -methyl-1 H-indol-2-yI)carbonylJ-4-piperidinecarboxamlde 



IR(KBr): 3304, 2942, 1 628, 1192, 743 cm'^. 
MASS (FAB), m/2 [(M+H)+J 

[0606] The following compounds mentioned in Examples 1 1 7-1 23 were synthesized according to the same method 
as Example 8. 



[0604] 




[0605] 
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Example 117 

N^(1 R)-2-[(3R)-6-chloro-3-[(dlmethylamino)me%l]-1 ,2,3,44etrahydro^ 
2-oxoethyllr1 -(2,3-dihydro-1 -inden-2-ybarbonyl)-4-piperidinecarboxamide 

[0607] 




IR(KBr): 2923, 1629, 1487, 1204, 742.cm-^ 
Example 118 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinollnyl]-1 -(1 H-lndol-3-ylmethyl)- 
2-oxoethyQ-1-(3-isoquinolylcart>onyl)-4-piperidinecarboxamlde 

[0608] 




IR(KBr): 2923, 1624, 1488, 1092, 952, 743 cnnri. 
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Example 119 

N-[(1 R)-2-[(3R)-6^loro-3-[(dimethylamino)methyl]-1 ,2,3.4-tetrahydro-1 -quinolinyl]-1 -(1 H-lndol-3-ylmethyI)- 
2-oxoethyll-1 -(1 -indol-3-ylcarbonyl)^-piperidlnecarboxamide 

[0609] 




IR(KBr):3279. 1631, 1597. 1434, 1193, 1098, 745 m'\ 
Example 120 

N-[(1 R)-2-[(3R)-6-chloro-3.[(dimethylamino)methylM ,2,3,4-tetrahydro-1 -quinollnylH V H-lndol-3-ylmethyI)- 
2-oxoethyl]-1-(phenylacetyl)-4-piperidinecarboxamide 

[0610] 




IR(KBr): 3274, 2932, 1634, 1488, 1099, 741 cm\ 
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Example 121 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamlno)methyf]-1 ,2.3,4-tetrahydro-1 -quinolinyl]-1-(1 H-indol-3-ylmethyl)- 
2-oxoethyl]-1 -[(1 -methyl-1 -indol-3-yl)carbonyl]-4-piperidinecarboxamide 

[0611] 




IR(KBr) :3294, 2933. 1636, 1488. 1231. 1097, 744.crTri. 
Example 122 

N-[(1 R)-2-((3R)-6-chloro-3-[{dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinollnyl)-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyl]-4^(1 -indol-2-yl)carbonyO-1 -piperazinecarboxamide 

[0612] 




IR(KBr): 3283, 2938. 1628. 1250, 747 cm-^. 
MASS (FAB), miz 666.4{(M'KH)^] 
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Example 123 

N^(1 R)-2-((3R)-6-chloro-3-[(dimethyIamino)methyI]-1 ,2,3,4-tetrahydro-1 -quinolinyl)-1-(1 -indol-S-ylmethyl)- 
2-oxoethylJ-4-[{1 -methyl-1 -lndol-2-yl)carbonyl]-1 -piperazinecarboxamide 

[0613] 



10 



IS 



20 




IR(KBr): 3293, 2938, 1628, 1227, 1007, 741 cm-l. 
MASS (FAB), m/2 680.4[(M+H)+] 

2S Example 124 

2-{[1-(2KJhlorobenzoyl)^-piperidinyl]oxy}-N-[(1R)-2-((3R)-6-chloro-3H[( 
1 -quinollr!yl)-1 -(1 -indoI-3-ylmethyI)-2-oxoethyl]acetamide 

,30 [0614] 



35 



40 



45 




[0615] To a solution of N-[(1 R)-2-((3R)-6-chloro-3-[(dimethylamino)methya-1 ,2,3,4-tetrahydro-1-quinolinyl)-1-{lHn- 
dol-3-ylmethyl)-2-oxoethyl]-2-(4-piperidinyloxy)acetamide (300 mg) in acetonrtrile (10 ml) was added p-chlorobenzoic 
acid (1 00 mg), WSC (1 20 mg) and HOBt (1 00 mg). The solution was stirred at room temperature for 1 6 hours. To the 

so reaction solution was added a saturated aqueous solution of sodium hydrogencarbonate. The mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with saturated brine, dried and concentrated. The residue was 
purified by alumina column chromatography (developing solvent; ethyl acetate/hexane = 1/1 - ethyl acetate/methanol 
= 20/1) and the title compound was obtained as amorphous powders (210 mg). 
IR(KBr): 3291 , 2940, 1 653, 1 001 , 743 cm-i. 

55 MASS (FAB), nVz e90.2[(M+H)+] 

[0616] The following compounds mentioned in Examples 125-128 were synthesized according to the same method 
as Example 124. 



132 



EP 1 227 090 A1 



Example 125 

N-[(1 R)-2-((3R)-6-chloro-3-[(dimethylamino)methyll-1 ,2,3,4-tetrahydro-1 -quinolinyl)-1-(1 -indol-3-ylmethyl)- 
2-oxoethyl]-2-[[1-(2-methylbenzoyl)-4-piperidlnyOoxy]acetamide 

[0617] 




IR(KBr): 3275, 1638, 1096, 743 crrr'*. 
MASS (FAB), m/z 670.3[(M+H)+) 

Example 126 

N-[(1 R)-2-((3R)-6-chlorD-3-[(dimethylamlno)methyI)1 ,2,3,4-tetrahydrD-l -quinoIlnyl)-1 -(1 -indoI-3-ylmethyl)- 
2-oxoethyl]-2-{[1-{4-fluorobenzoyI)-4-piperidinylloxy]acetamide 

[0618] 




IR(KBr): 3291, 2942. 1640, 1100, 743 Cftri. 
MASS (FAB), miz 674.2[(M+H)*] 



133 



EP1227 090A1 



Example 127 

N^(1 R)-2-((3R)-6-chloro-3-[(dimethylamino)methylJ1 2,3,4-tetrahydro-1 -qulnolinyl).1 -(1 -lndol-3-ylmethyl)- 
2-oxoethyl]-2-[I1-(4-methylben2oyl)-4-plperidlnylloxy]acetamide 



IR{KBr): 3289, 2928, 1638. 1437, 1100. 743 cm-"*. 
MASS (FAB), m/z 670.2[(M+H)+] 

Example 128 

N^(1 R)-2-({3R)-6-chloro-3-[(dimethylamino)methy!]1 ^,3,4-tetrahydro-1 -quinolinyl)-1 -(1 -indol-S-ylmethyO- 
2-oxoethyO-2-[[1-(phenylacetyI)-4-piperidlnylJoxy]acetamide 



IR(KBr): 3291, 2942, 1638, 1437, 1101, 743 cm"'*. 

MASS (FAB), m/z 670.2[(M+H)+] 
[0621] The following compounds mentioned in Examples 1 29-1 50 were synthesized according to the same method 
as Example 21. 



[0619] 




[0620] 
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Example 129 

N-[(1 R)-2-[(3R)-6K:hloro-3^(dimethylamino)me%l]-1 ,2,3,44etiBhydro^ 
2-oxoethyi]-4-(4-fluorobenzoyl)-1-piperidinecarboxamide 



IR(KBr): 3275, 2944, 1636, 1487, 1231, 968, 743 cm"^ 
MASS (FAB), m/z 644[(M+H)+]. 

Example 130 

4-(4-chlorobenzoyf)-N-t(1 R)-2-[(3 R)-6-chloro-3-Udimethylamino)methyl]-1 ,2.3.4-tetrahydro-1 -quinolinyl]-1 -(1 -indol- 
3-ytmethyl)-2-oxoethyl]-1 -piperidinecartoxamide 



[0622] 




[0623] 




IR(KBr): 3270, 2944, 1638. 1287, 1092, 968. 741 cm'i. 
MASS (FAB), mfz 660[(M4.H)+]. 
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Example 131 

N-[{1 R)-2-[(3 R)-6-chloro-3-[(dimethylamino)methyO-1 ,2,3,4-tetrahyclro-1 -quinoilnyl]-1 -{1 -jndol'3-ylmethyl)- 
2-oxoethyO-4-(2-fluoroben2yiidene)-1-plpericlinecart>oxamide 



IR(KBr): 3274, 2940. 1485, 1229. 756, 743 cnr\ 
MASS (FAB), nVz 628 [(M+H)*]. 

Example 132 

4-[(benzyloxy)methyO-N-[(1 R)-2-[(3 R)-6-chloro-3-[(dlmethylamino)methyI]-1 ,2,3,4-tetrahydro-1 -quinollnyQ-l -(1 -indol- 
3-ylmethyl)-2-oxoethylJ-1-piperidinecarboxamide 



[0624] 




[0625] 




IR{KBr): 3274, 2938, 1632, 1487, 1100. 741 cm'l. 
MASS (FAB), m/z 642[(M+H)+]. 
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Example 133 

4-benzylldene-N-[(1 R)-2-t(3 R) -6K:hloro-3H;(dlme%lamino)methyO-12,3,4-tetrahydro-1-quinolirTy^ 
3-ylmethyl)-2K>xoethyl]*1 -piperidinecarboxamlde 



IR(KBr): 3274, 2940, 1632, 1487. 1229, 741 cnrr^ 
MASS (FAB), m/i 610[(M+H)+]. 

Example 134 

4-ben2yl-N-[(1 R)-2-((3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 Hquinolinyl)-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyq-1 -piperidinecarboxamide 



[0626] 




[0627] 




IR(KBr): 3268, 2928, 1628, 1485, 1233 741 cnrl. 
MASS (FAB), m/z 612.3[(M+H)+] 
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Example 135 

N-[(1 R)-2-((3R)-6-chlorD-3-{(dimethylamino)methyl]-1 .2,3.4-tetrahydro-1 -qulnolinyl)-1 -(1 -jndol-3-ylmethyl). 
2-oxoethyll-4-(4-methoxybenzyl)-1-plperidinecart)oxamide 

[062q 




I 



IR(KBr): 3256, 2913, 1624, 1508, 1244, 743 crrri. 
MASS (FAB), m/z 642.2[(M+H)+] 

Example 136 

N^(1 R)-2-((3R)-6-chloro-3-[(dimethylammo)methyll-1 ,2,3,4-tetrahydro-1 -qulnolinyl)-1 -(1 -indol-3-ylmethyl)- 
2-oxoethylJ-4- (2-fluoroben2yO-1 -pipeiidinecarboxamide 

[0629] 




IR(KBr): 1638, 1491, 1229, 741 cm-1. 
MASS (FAB), m/i 630.3[(M+H)+] 
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Example 137 



N^(1 R)-2-((3R)-6-chloro-3-(1 -pyrrolidlnylmethyl)-1 ,2,3,44etrahydix>-1 -qulnoli^^^^^ 
4-phenyii-1 -piperazinecayboxamide 

[0630] 



IR(KBr): 3268, 2911, 1630, 1485. 1231, 743 cm-i. 
MASS (FAB), m/2 625.2[(M+H)+] 

Example 138 

4-benzyl-N-[(1 R)-2-[(3R)-6-chloro-3-(1 -pyrrolidinylmethyl)-1 .2,3.4-tetrahydro-1 -qulnoljnyf]-1 -(1 -indol-3-ylmethyI)- 
2-oxoethyq-1 -piperazinecarboxamide 




[0631] 




IR(KBr): 3285, 2928. 2801 . 1630. 1485. 999. 741 cm-l. 
MASS (FAB), m/2 639.2[(M+H)+] 
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Example 139 



N-[(1 R)-2-((3R)-6-chloro-3-(1 -pyiTolidinylmethyl)-1 .2,3,4-tetrahydro-1 -quinoIinyI)-1 -(1 -lndol-3-ylmethyI)-2-oxoethyl]- 
4-(2-oxo-2,3-dihydro-IH-ben2imlda2ol-1 -yl)-1 -piperidinecarboxamlde 



IR(KBr): 3247, 2930, 1692, 1483, 739crTri. 
MASS (FAB), m/2 680.2[(M+H)+1 

Example 140 

N-[(1 R)-2-[(3R)-6-chloro-3-{(dimethylamlno)methyl>1 ,2,3,4-tetrahydro-1-quinolinyl]-1-(1 H-indol-3-ylmethyl) - 
2-oxoethyq -4- (4-methoxybenzoyl)-1-piperidinecarboxamide 



[0632] 




[0633] 




IR(KBr): 3316, 2942. 1 634. 1258, 968, 743 orrl. 
MASS (FAB),m/z656.3 1(M+H)+J 
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Example 141 

N-[(1 R)-2-[(3R)-6-chloro-3-[(climethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1-(1 H-jndoI-3-ylmethyl)- 
2-oxoethyl]-4-(3,4<limethoxybenzoyl)-1-piperidinecarboxamide 

[0634] 




IR(KBr): 3310, 2938, 1632, 1514, 1265, 1161, 1022, 743 cnr^. 
MASS (FAB),m/z686.3 [(hA-hH)*] 

Example 142 

N-{(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 .2,3.4-tetrahydro-1 -quinolinyll-1-(1H-indol-3-ylmethyl)- 
2-oxoethyl]-4-[(1 -methyl-1 -indol-2-yl)carbonyl]-1 -plperidinecarboxamide 

[0635] 




IR(KBr): 3293. 2944, 1632. 1485, 1184, 968, 741 cm-1. 
MASS (FAB), m/2679.3 [(M+H)+) 
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Example 143 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamlno)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinylj-l -(1 H-indol-S-ylmethyl)- 
2-oxoethyO-4-(4-chlorophenoxy)-1-piperidinecarboxamjde 

[0636] 




IR(KBr): 3274. 2942, 1 632, 1487, 1 235. 826. 743 cm'\ 
Example 144 

[0637] N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyI]-1 .2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 H-indol-3-ylmethyl)- 
2-oxoethyl]-4-(4-methoxyphenoxy)-1-piperidinecarboxamide 




IR(KBr): 3274. 2944. 1632, 1505. 1227. 1038. 824. 745 cm-^. 
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Example 145-1 

N-{(1 R)-2-[(3R)-6-chloro-3-[(climethylam!no)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 H-indol-3-ylmethyl)- 
2-oxoethyl]-4-(4-cyanophenoxy)-1-piperjdinecarboxamide 

[oesq 




IR(KBr): 3306. 2944, 2222, 1634, 1505, 1254, 1034, 835, 743 cm'^ 
Example 145-2 

N^(1 R)-2-[(3R)-6-chloro-3-[(dimethylamlno)methyl]-1 .2,3,4-tetrahydro-1 -qulnollnyl]-1 -(1 H-indol-3-ylmethyf)- 
2-oxoethyI]-4-phenoxyl-1-piperidinecarboxamide 

[0639] 




IR(KBr): 3275, 2942, 1 632, 1487. 1229, 1042, 743, 693 crrr^ 
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Example 146 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl].1 ,2.3.4-tetrahydro-1 -quinolinyl]-1 -(1 H-indol-3-ylmethyl)- 
2-oxoethyI]-4-(4-fluorophenoxy)-1-piperidjnecarboxamide 

[0640] 




IR(KBr): 3295, 2942, 1632, 1503. 1206, 828, 762cm-i. 
Example 147 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dlmethylamino)methyl]-1 ,2.3,4-tetrahydro-1 -qulnollnylj-l -(1 H-lndo!-3-ylmethyl)- 
2-oxoethyl]-4i(4-fluorophenyl)thio]-1-plperidlnecart}oxamide 

[0641] 




IR(KBr): 3277, 2971, 1632. 1487, 1233, 833, 743 cm'l. 
MASS (FAB),m^648.2 [(M+H)+] 
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Example 148 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamlno)methyn-1 ,2,3,4-tetrahydro-1 -quinolinyI]-1 -(1 H-indol-3-ylmethyl)- 
2-oxoethyI]-4-[(4-fluorophenyl)sulfonyl]-1-piperidinecarboxamide 



IR(KBr): 3293, 2936. 1630, 1489, 1230, 1144, 839, 743 cm""*. 
MASS (FAB),m/2680.2 [(M+H)+] 

Example 149 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethyIamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 H-indol-3-ylmethy!)- 
2-oxoethyQ*44(4-chlorophenyl)thio]-1-piperidinecarboxamide 



IR(KBr): 3291,2942, 1632. 1487. 1096, 1011. 822, 743 cm-i. 
Example 150 

[0644] N-[(1 R)-2^(3R)-6-chloro-3-[(dimethylamino)methyl]-1 .2.3 .4-tetrahydro-1 -quinolirrylj-l -(1 H-indol-3-ytmethyO- 



[0642] 




[0643] 
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2-oxoethyO-4H(4K:hlorophenyl)sulfonyl]-1-plperidinecait>oxamicle 




IR(KBr):3306, 2938. 1636. 1487. 1148. 1090. 752 cm^i. 
Example 151 

N-[(1 R)-2-((3R)-6-chlorD-3-[(climethylamino)methyl]-1 ,2.3.4-tetrahydro-1 -qulnolinyl)-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyl]-2-(4-piperidinyloxy)acetamlde 

[0645] 




H 



[0646] The title compound was obtained according to the same method as Example 28. 
IR(KBr): 3399. 2940, 1 642, 1487, 1101 . 743 cm-"". 
MASS (FAB), m/z 552.3[(M+H)+] 
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Example 152 

N-[(1 R)-2-({3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl)-1 -(1 -indol-3-ylmethyI)- 
2-oxoethyl)-3-[1-{2-hydroxy-2-methylpropanoyl-4-plperidinyl)propanamide 



t064«] To a solution of 2-[4-(3-[(1R)-2-[(3R)-6-chloro-3^(dimethylamino)methyl]-1,2,3.44etrahyd^ 
1 -(1 Hndol-3-ylmethyl)-2-oxoethyl]amino-3-oxopropyO-1 -piperidinyl)-1 ,1 -dimethyl-2-oxoethyl acetate (BO mg) in ethanol 
(6 ml) was added 5N sodium hydroxide (0.1 ml). The mixture was stin-ed at room tOTiperature for 16 hours. To the 
reaction solution was added water. The mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine, dried and concentrated. The residue was purified by alumina chmmatography (developing solvent: 
hexane/ethyl acetate = 1/1. ethyl acetate/^methanol 10/1 - 5/1, methanol) and the title compound was obtained as 
amorphous powders (50 mg). 

IR(KBr): 3275. 2934. 1576, 1437, 743 cm-^ 

MASS (FAB), m/z 836.3[(M+H)+] 

Example 153 

N-{(1 R)-2-(3R)-6-chloro-3-[(dlmethylamino)methyO-1 ,2,3,4-tetrahydro-l -quinollnyO-1 -(1 -indol-3-ylmethyl)- 
2-oxoethyq-l -plperazinecait>oxamide 



[0650] To a solution of 1 -[2-(R)-amino-3-(indol-3-yOpropanoyI]-6-chloro-3-(R)-(N,N-dimethylamino)methyl- 
1,2,3,4-tetrahydroquino«ne (300 mg) and N-ethyldiisopropylamine (0.14 ml) in acetonitrile (10 ml) was added N.N'- 
disuccinimidyl cart>onate (200 mg). The mixture was stirred at room temperature for 30 minutes. Then, to the reaction 
solution was added a solution of l-trifluoroacetylpiperazine (150 mg) and N-ethyldiisopropylamine (0.14 ml) In ace- 
tonitrile (5 ml). Furthemiore, the mixture was stirred at room temperature for 48 hours. Then, to the reaction solution 
was added water. The mixture was extracted with ettiyl acetate. The organic layer was washed with saturated brine, 
dried and concentrated. The residue was purified by alumina column chromatography (developing solvent; hexane/ 
ethyl acetate = 4/1 - 1/1) and the title compound was obtained as amorphous powders (250 mg). 

iH-NMR (CDCy 6: 1.93-2.17(4H. m), 2.13(6H, s). 2.8(4H. br m) . 3.0(1H, br m). 3.3(1H, brm), 3.4(4H. br m) , 
3.5(1 H. br m), 5.2(1 H. br m). 5.6(2H, br m), 6.8-7.5(8H. br m), 7.9(1 H, br s) . 

MASS (FAB), m/z 523.2[(M-i-H)+] 



[0647] 




[0649] 
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Formulation Example 1 



(1) Compound obtained in Example 1 

(2) Lactose 

(3) Com Starch 

(4) Com Starch (pasty) 

(5) Magnesium Stearate 

(6) Carboxymethyl Cellulose Calcium 



50.0 mg 
34.0 mg 
1 0.6 mg 
5.0 mg 
0.4 mg 
20.0 mg 
120.0 mg 



Total 



[0651] The above (1) to (6) were admixed in an ordinary manner, and tabletted using a tabietting machine, to obtain 
tablets. 

Experimental Example 1 

[0652] The followings are some examples of the phamiacologlcal actions of the compounds of the present invention, 
which should not be construed as being limiting to them. The gene manipulation using E. caff was conducted in ac- 
cordance with the method described in the 1989 Edition of Molecular Cloning, 

(1) Cloning of human somatostatin receptor protein subtype 4 (hSSTR4) DNA 

[0653] DNA oligomers S4-1 and S4-2 were synthesized based on the known human SSTR4 DNA sequence (Rohrer 
etal., Proc. Natl. Acad. Sci., USA 90, 4196-4200. 1993). The sequence of S4-1 is 5'-GGCTCGAGTCACCAT- 
GAGCGCCCCCTCG-3' (Sequence No. 1) and that of S4-2 Is 5'-GGGCTCGAGCTCCTCAGAAGGTGGTGG-3* (Se- 
quence No. 2). 

[0654] Human chromosomal DNA (Clonetech Inc. Catalog No. CL6550-1) was used as the template. To 0.5 ng of 
said DNA was added 25 pmol of each of the above-mentioned DNA oligomers and the polymerase chain reaction was 
canied out using 2,5 units of PfuDNA polymerase (Strata gene). The composition of the reaction mixture was In ac- 
cordance with the directions attached to said Pfu DNA polymerase. 

[0655] The conditions of the reaction were as follows: One cycle consisting of the reactions at 94'*C for 1 minute, at 
66*'C for 1 minute and at 75^C for 2 minutes, and 35 cycles were repeated. The reaction mixture was subjected to 
electrophoresis on 1 % agarose gel to find that the DNA fragments of the Intended size (about 1 .2 kb) were specifically 
amplified. Said DNA fragments were recovered from the agarose gel in the usual manner and ligated to pUC1 1 8 cleaved 
at the Hinc II site to transfomn into the competent cells, Escberk^ia co// JM109. The transformant having plasmid 
containing said DNA fragments was selected out and the sequence of the inserted DNA fragments was confimied by 
the automatic sequence analyzer employing fluorochroming, ALF DNA Sequencer (Phamiacia). As the results, the 
amino acid sequence expected from the nucleotide sequence was completely in agreement with the sequence de- 
scribed In the above-mentioned reports by Rohrer et ai. 

(2) Construction of the expression plasmid of human somatostatin receptor protein subtype 4 (hSSTR4) DNA 

[0656] pAKKO-111 was used as the expression vector in CHO (Chinese Hamster Ovary) cells. pAKKO-111 was 
constructed as follows: The 1 .4 kb DNA fragment containing SRa promoter and poly A apposltional signal was obtained 
from pTB1 41 7 described in JP-A-H5(1 993)-076385 by the treatment with a restriction enzyme (Hind III) and a restriction 
enzyme (Cla I). On the other hand, the 4.5 kb DNA fragment containing dihydrofolic acid reductase gene (dhfr) was 
obtained from pTB348 [Naruo, K. etal.. Blochem. Blophys. Res. Commun., 128, 256-264, 1985] by the treatment with 
a restriction enzyme (Cla I) and a restriction enzyme (Sal I). These DNA fragments were treated with T4 polymerase 
to make the temirnal blunt-ended and ligated with T4 ligase to construct pAKKO-111 plasmid. 
[0657] Then, 5 ^ig of the plasmid having human SSTR4 DNA fragment was digested with a restriction enzyme (Xhol) 
and subjected to electrophoresis on 1% agarose gel to recover the 1.2 kb DNA fragment encoding human SSTR4. 
Next, 1 fig of the above-mentioned expression vector pAKKO- 1 1 1 (5.5 kb) was digested with Sal I to prepare the cloning 
site for insertion of human SSTR4 DNA fragment. Said expression vector fragment and the 1 .2 kb DNA fragment were 
ligated with T4DNA ligase. The reaction mixture was introduced into E co// JM 109 by the calcium chloride method to 
obtain the expression plasmid pA1-11-hSSTR4 In whfch human SSTR4 DNA fragment was Inserted In regular direction 
against the promoter from the transfomnants. This transfomnant Is expressed as Escherichia coll JM109/pA- 



1-11-hSSTR4. 
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(3) Transfection and expression of human somatostatin receptor protein subtype 4 (hSSTR4) DNA in CHO (dhfr) cells 

[0658] 1 X 1 06 CHO (dhfr) cells were cultured for 24 hours in HAM F1 2 medium containing 1 0% bovine fetal serum 
on a laboratory dish of 8 cm in diameter. The cells were transfected by 10 p.g of the human SSTR4 DNA expression 

5 plasmid, pA-1 -11 -hSSTR4 obtained above using the calcium phosphate method (Cell Phect Transfection Kit; Phanma- 
cia). The medium was switched to Dulbecco's Modified Eagle Medium (DMEM) containing 10% dialyzed bovine fetal 
serum 24 hours after the transfection to select the colony-fomiing cells (i.e. dhfr+ cells) in this medium. Further^ the 
selected cells were cloned from a single cell by the limiting dilution method and the somatostatin receptor protein 
expression activity of these cells was measured as follows: Human SSTR4 receptor expression cell strain was diluted 

io with a buffer solution for assay [50 mM of Tris hydrochloride, 1 mM of EDTA, 5 mM of magnesium chloride, 0.1% of 
BSA, 0.2 mg/ml of bacitracin, 10 jig/ml of leupeptin, 1 ng/ml of pepstatin and 200 unlts/rnl of aprotlnln (pH 7.5)] to 
adjust the cell number to 2 x 1 0^/200 200 fxl of the dilution was placed in a tube and to this was added 2 ^1 of 5 nM 
[i25|].somatostatin-14 (2000 Cl/mmol, Amersham). The mixture was incubated at 25''C for 60 minutes. For measure- 
ment of non-specific binding (NSB), the tube to which 2 \i\ of somatostatin-1 4 (1 0^ M) was added was also incubated. 

IS To the tube was added 1 .5 ml of a buffer solution for washing [50 mM of Tris-hydrochloride. 1 mM of EDTA and 5 mM 
of magnesium chloride (pH 7.5)] and the mixture was filtered by GF/F glass fiber filter paper (Whatman) and washed 
further with 1 .5 ml of the same buffer solution. The amount of [^25|] of the filter was measured by a TKXJunter. Thus, a 
highly somatostatin-binding cell strain, hSSTR4-1-2, was selected. 

20 (4) Cloning of rat somatostatin receptor protein subtype 4 (rSSTR4) DNA 

[0659] DNA oligomers S4-3 and S4-4 were synthesized based on the known rat SSTR4 DNA sequence (BIto.H etal. , 
J. Biol. Chem., 269, 12722-12730. 1 994). 

[0660] The sequence of S4-3 Is 5'-AAGCATGAACACGCCTGCAACTC-3' (Sequence No. 3) and that of S4-4 Is 
25 5'-GGTTTTCAGAAAGTAGTGGTCTT-3' (Sequence No. 4). 

[0661] As the template, a chromosomal DNA prepared from Sprague-Dawley rats by using Easy-DNA™ KIT (Invlt- 
rogen) was used. To 0.5 ng of said DNA was added 25 pmol of each of the above-mentioned DNA oligomers and the 
polymerase chain reaction was canied out using TaKaRa LAPCR KIT (TaKaRa). 

[0662] The conditions of the reaction were as follows: One cycle consisting of the reactions at 95<'C for 30 seconds, 
30 at 65*'C for 2 minutes and 30 seconds, and 30 cycles were repeated. The reaction mixture was subjected to electro- 
phoresis on 1% agarose gel to find that the DNA fragments of the intended size (about 1 .2 kb) were specifically am- 
plified. Said DNA fragments were recovered from the agarose gel in the usual manner and ligated to a vector (pCR™ 
2.1 (Trade name)) of ORIGINALTA CLONINGKIT (Invitrogen) to transfonm into the competent cells, Escherichia coii 
JM109. The transfonmant having plasmid containing said DNA fragments was selected out and tiie sequence of the 
35 Inserted DNA fragments was confirmed by the automatic sequence analyzer employing fluorochromlng, ALF DNA 
Sequencer (Phamriacia). As the results, the amino add sequence expected from the nucleotide sequence was com- 
pletely in agreement with the sequence described in the above-mentioned reports by Bito. H et al. 

(5) Constructbn of the expression plasmid of rat somatostatin receptor protein subtype 4 (rSSTR4) DNA 

40 

[0663] pAKKO-111 was used as the expression vector in CHO cells. 5 ^g of the plasmid having rat SSTR4 DNA 
fragment obtained above was digested with a restriction enzyme (EcoRI), treated with T4 DNA polymerase, and sub- 
jected to electrophoresis on 1% agarose gel to recover tiie 1 .2 kb DNA fragment encoding rat SSTR4. Next, 1 ^ig of 
the above-mentioned expression vector pAKKO-111 (5.5 kb) was digested with a restriction enzyme (Clal), treated 
45 with T4 DNA polymerase and Alikaline Phosphatase, to prepare ttie cloning site for insertion of rat SSTR4 DNA frag- 
ment Said expression vector fragment and the 1.2 kb DNA fragment were ligated witii T4 DNA ligase. The reaction 
mixture was introduced into E. coii JM 109 by tiie cateium chloride metiiod to obtain tiie expression plasmid 
pA1-11-rSSTR4 in which rat SSTR4 DNA fragment was inserted in regular direction against tiie promoter from the 
transformants. This transfonnant is expressed as Escherichia coJIf JM109y^A-1-11-rSSTR4. 

50 

(6) Transfec^on and expression of rat somatostatin receptor protein subtype 4 (rSSTR4) DNA in CHO (dhfr) cells 

[0664] 1 X 1 0^ CHO (dhfr) cells were cultured for 24 hours In a-MEM medium (containing ribonudeoside and deox- 
ynucleoslde) containing 10% bovine fetal serum on a laboratory dish of 8 cm In diameter. The cells were transfected 
55 by 1 0 ^ig of ttie rat SSTR4 DNA expression plasmid 1 pA-1 -11 -rSSTR4 obtained above using the calcium phosphate 
metiiod (Cell Phect Transfection Kit; Phamiacia). The medium was switched to a-MEM medium (free of ribonudeoside 
. and deoxynudeoside) containing 1 0% dialyzed bovine fetal semm 24 hours after the transfection to select the colony- 
forming cells (l e. dhfr^ cells) in this medium. Further, the selected cells were ctoned from a single cell by the limiting 



149 



EP1227 090A1 



dilution method and the somatostatin receptor protein expression activity of these cells was measured by the binding 
method mentioned above. Thus, a highly somatostatin-binding cell strain, rSSTR4-20-26, was selected. 

(7) Preparation of CHO cell membrane fractions containing somatostatin receptor 4 

[0665J Human and rat somatostatin receptor 4 expressing CHO cell strain, hSSTf=M-1 -2 or rSSTR4-20-25 (1 x10^ 
was floated on a phosphate buffered saline supplemented with 5 mM EDTA (PBS-EDTA) and centrifuged. To the cell 
pellets was added 10 ml of a homogenate buffer for cells (10 mM NaHCOg, 5 mM EDTA, pH 7.5), which was homoge- 
nated using a Politron homogenizer. The supematant obtained by centrifugatlon at 400 x g for 15 minutes was further 
centrifuged at 1 0,000 jxg for 1 hour to give a precipitate of the membrane fraction. The precipitates were suspended 
in 2 ml of a buffer solution for assay [25 mM of Tris-HCI, 1 mM of EDTA (Ethylenediaminetetraacetic Acid), 0.1% of 
BSA (Bovine Serum Albumin), 025 mM of PMSF (Phenylmethylsutfonyl Ruoride), 1 jxg/ml pepstatin, 20 fxg/ml leupep- 
tin, 10 \ig/n)\ Phosphoramidone. pH7.5], which was centrifuged at 100,000 x g for 1 hour. TTie membrane fraction 
recovered as precipitates was suspended again in 20 ml of the buffer solution for assay, which was placed In tubes 
and stored at -SO^'C. The suspension was thawed and used at every use. 

Experimental Example 2 

(1) Cloning of human somatostatin receptor protein subtype 1 (SSTR1) DNA 

[0666] DNA oligomers SI -1 and S 1 -2 were synthesized based on the known human SSTR1 cDNA sequence (Proc. 
Natl. Acad. Scl., USA vol.89, p.251-255, 1992). The sequence of S1-1 is 5*-GGTCGACCTCAGCT AGGATGTTC- 
CCCAATG-3' (Sequence No. 5) and that of SI -2 is 5'-GGTCGACCCGGGCTCAGAGCGTCGTGAT-3' (Sequence No. 
6). Human chromosomal DNA (Clonetech Inc. Catalog No. CL 6550-1) was used as the template. To 0.5 ng of said 
DNA was added 25 pmol of each of the above-mentioned DNA oligomers and the polymerase chain reaction was 
carried out using 2.5 units of Pfu DNA polymerase (Stratagene). The composition of the reaction mixture was In ac- 
cordance with the directions attached to said Pfu DNA polymerase. The conditions of the reaction were as follows: 
One cycle consisting of the reactions at 94''C for 1 minute, at 63'C for 1 minute and at 75*>C for 2 minutes, and 35 
cycles were repeated. The reaction mixture was subjected to electrophoresis on 1% agarose gel to find that the DNA 
fragments of the intended size (about 1 2 kb) were specifically amplified. Said DNA fragments were recovered from 
the agarose gel in the usual manner and ligated to pUC1 1 8 cleaved at the Hinc II site to transform into the competent 
cells, Escherichia coff JM109. The transfomiant having plasmid containing said DNA fragments was selected out and 
the sequence of the inserted DNA fragments was confinned by the automatic sequence analyzer employing fluoro- 
chroming, ALF DNA Sequencer (Phamnacla). As the results, the amino acid sequence expected from the nucleotide 
sequence was completely in agreement with the sequence described in the above-mentioned literature. 

(2) Constmctlon of the expression plasmid of human somatostatin receptor protein subtype 1 (SSTR1) DNA 

[0667] pAKKO-111 was used as the expression vector in CHO (Chinese Hamster Ovary) cells. PAKKO-111 was 
constructed as follows: The 1 .4 kb DNAfragment containing SRa promoter and poly A appositional signal was obtained 
from PTB1417 described In JP^-H5 (1993)-076385 by treatment with Hind III and Cla 1. On the other hand, the 4.5 
kb DNA fragment containing dihydrofolic acid reductase (DHFR) gene was obtained from pTB348 [Biochem. Blophys. 
Res. Commun., 128. p.256-264, 1 985] by treatment with Cla I and Sal I. These DNA fragments were treated with T4 
polymerase to make the terminal blunt-ended and ligated with T4 llgase to constaict pAKKO-111 plasmid. Then, 6 jig 
of the plasmid having human SSTR1 DNA fragment obtained under the above (1) was digested with the restrrction 
enzyme Sal I and subjected to electrophoresis on 1% agarose gel to recover the 1 .2 kb DNAfragment encoding human 
SSTR1 . Next, 1 \ig of the above^entloned expression vector pAKKO-11 1 (5.5 kb) was digested with Sal I to prepare 
the cloning site for insertion of human SSTR1 DNA fragment. Said expression vector fragment and the 1 .2 kb DNA 
fragment were ligated with T4 DNA llgase. The reaction mixture was Introduced into £ cof! JM 109 by the calcium 
chloride method to obtain the expression plasmid pAI -1 1 -SSTR1 In which human SSTR1 DNA fragment was Inserted 
in regular direction against the promoter from the transfomiants. This transfomnant is expressed as Escherichia coii 
JM109/pA-1-11-SSTR1. 

(3) Transfection and expression of human somatostatin receptor protein subtype 1 (SSTR1) DNA in CHO (dhfr) cells 

[06681 1 X 1 06 CHO (dhfr) cells were cultured for 24 hours in HAM F1 2 medium containing 1 0% bovine fetal serum 
on a laboratory dish of 8 cm in diameter. The cells were transfected by 10 jig of the human SSTR1 cDNA expression 
plasmid 1 pA-1 -1 1 -SSTR1 , obtained under the above (2) using the calcium phosphate method (Cell Phecl Transfection 
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Kit: Pharmacia). The medium was switched to DMEM medium containing 10% dialyzed bovine fetal serum 24 hours 
after the transfectlon to select the cotony-fomning ceils (i.e. DHFR+ cells) in this medium. Further, the selected cells 
were cloned from a single cell by the limiting dilution method and the somatostatin protein activity was measured as 
follows: Human SSTR cDNA expression cell strain was diluted with a buffer solution for assay [50 mM of Tris hydro- 

5 chloride, 1 mM of EDTA, 5 mM of magnesium chloride, 0.1% of BSA, 0,2 mg/ml of bacitracin, 10 ^lg/ml of leupeptin, 1 
\ig/m\ of pepstatin and 200 units/ml of aprotinin (pH 7.5)] to adjust the cell number to 2 x 10^/200 ^il. 200 ^1 of the 
dilution was placed in a tube and to this was added 2 ^il of 5 nM p25|].somatostatin-14 (2000 Ci/mmol, Amersham). 
The mixture was incubated at 25*C for 60 minutes. For measurement of non-specific binding (NSB), the tube to which 
2 M.i of somatostatln-14 (10^ M) was added was also incubated. To the tube was added 1 .5 ml of a buffer solution for 

10 washing [50 mM of Tris hydrochloride, 1 mM of EDTA and 5 mM of magnesium chloride (pH 7,5)] and the mixture was 
filtered by GF/F glass fiber filter paper (Whatman) and washed further with 1 .5 ml of the same buffer solution. The 
amount of \}^\] of the filter was measured by a ^counter. Thus, a highly somatostatin-binding cell strain, SSTR1-8-3, 
was selected. 

15 (4) Cloning of human somatostatin receptor protein subtype 2 (SSTR2) DNA 

[0669] DNA oligomers PT-1 and PT-2 were synthesized based on the known human SSTR2c DNA sequence (Proc. 
Natl, Acad. Sci., USA vol.89, p.251-255, 1992). The sequence of PT-1 is 5'-GGTCGACACCATGGiACATGGCGGAT- 
GAG-3' (Sequence No. 7) and that of PT-2 is 5'-GGTCGACAGTTCAGATACTGGTTTGG-3' (Sequence No. 8). Human 

20 pituitary gland cDNA (Clonetech Inc. Catalog No. 71 73-1 ) was used as the template. To 1 ng of said cDNA was added 
25 pmol of each of the above-mentioned DNA oligomers and the polymerase chain reaction was earned out using 2.5 
units of Taq DNA polymerase (TaKaRa Shuzo). The composition of the reaction mixture was in accordance with the 
directions attached to said Taq DNA polymerase. The conditions of the reaction were as follows: One cycle consisting 
of the reactions at 94''C for 30 seconds, at 52*'C for 20 seconds and at 72''C for 60 seconds, and 30 cycles were 

23 repeated. The reaction mixture was subjected to electrophoresis on 1% agarose gel to find that the DNA fragments of 
the intended size (about 1 .1 Icb) was specifically amplified. Said DNA fragments were recovered from the agarose gel 
in the usual manner and ligated to pUC1 1 8 cleaved at the Hinc II site to transfonn into the competent cells, Escherichia 
CO// JM 109. Two strains (No. 5 and No. 7) of the transfomnant having plasmid containing said DNA fragments were 
selected out and the sequence of the inserted DNA fragments was confimied by the automatic sequence analyzer 

30 employing fiuorochroming, 373A DNA Sequencer (Applied Biosystem). As the results, point mutation was conflmied 
at one site between Sal I and Bst PI in the sequence of the 770 base fragment of No. 6 strain, and point mutation was 
also confirmed at one site between Bst PI and Sal I In the sequence of the 360 base fragment of No. 7 strain. Therefore, 
the fragments remaining after removing the Bst Pl-Sal I fragment of No. 5 strain and the Bst Pl-Sal I fragment of No. 
7 strain were purified by electrophoresis on agarose to construct a plasmid in which these fragments were llgated by 

35 the ligation reaction. Confirmation of the insertion sequence of the DNA fragment of this plasmid revealed that It was 
completely in agreement with the sequence described in the above literature. 

(5) Construction of the expression plasmid of human somatostatin receptor protein subtype 2 (SSTR2) DNA 

40 [0670] pAKKO-111 mentioned under the above (2) was used as the expression vector in CHO (Chinese Hamster 
Ovary) ceils. 5 \ig of the plasmid having human SSTR2 cDNA fragment obtained under the above (4) was digested 
with the restriction enzyme Sal I and subjected to electrophoresis on 1 % agarose gel to recover the 1 . 1 kb DNA fragment 
encoding human SSTR2. Next, 1 jig of the above-mentioned expression vector pAKKO-11 1 (5.5 IdD) was digested with 
Sal I to prepare the cloning site for insertion of human SSTR2 DNA fragment. Said expression vector fragment and 

45 the 1 .1 kb DNA fragment were ligated with T4 DNA ligase. The reaction mixture was introduced into E co// JM 1 09 by 
the calcium chloride method to obtain the expression plasmid pACOl in which human SSTR2 DNA fragment was 
inserted in regular direc^on againstthepromoterfromthetransformants. Thistransformant is expressed as Esc/ienc/?^ 
CO// JM109/pAC-01. 

50 (6) Transfection and expression of human somatostatin receptor protein subtype 2 (SSTR2) DNA in CHO (dhfr) cells 

[0671] 1 X 10® CHO (dhfr) cells were cultured for 24 hours in HAM F12 medium containing 10% bovine fetal serum 
on a laboratory dish of 8 cm in diameter. To the cells was transfected 10 p.g of the human SSTR2 cDNA expression 
plasmid, pA-COl . obtained under the above (5) by the calcium phosphate method (Cell Phect Transfection Kit Phar- 
55 macia). The medium was switched to DMEM medium containing 10% dialyzed bovine fetal serum 24 hours after the 
transfection to select the colony-forming cells (i.e. DHFR* cells) in this medium. Further, the selected cells were cloned 
from a single ceD by the limiting dilution method and a cell strain whbh highly expresses hun^an SSTR2. SSTR2-HS5-9, 
was select. 
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(7) Cloning of human somatostatin receptor protein subtype 3 (SSTR3) DNA 

[0672] DNA oligomers S3-1 and S3-2 were synthesized based on the known human SSTR3c DNA sequence (IVIol. 
Endocrinol, vol.6, p.2136-2142, 1992). The sequence of S3-1 is 5'-GGTCGACCTCAACCATGGACATGCTTCATC-3' 
(Sequence No. 9) and that of S3-2 is 5'-GGTCGACTTTCCCCAGGCCGCTACAGGTA-3' (Sequence No. 10). Human 
chromosomal DNA (Clone Tech Inc. Catalog No. CL6550-1) was used as the template. To 0.5 ng of said DNA was 
added 25 pmol of each of the above-mentioned DNA oligomers and the polymerase chain reaction was carried out 
using 2.5 units of Pfu DNA polymerase (Strata gene). The composition of the reaction mixture was in accordance with 
the directions attached to said Pfu DNA polymerase. The conditions of the reaction were as follows: One cycle con- 
sisting of the reactions at 94*»C for 1 minute, at 63''C for 1 minute and at 75**C for 2 minutes, and 35 cycles were 
repeated. The reaction mixture was subjected to electrophoresis on 1% agarose gel to find that the DNA fragments of 
the intended size (about 1 .3 kb) was specifcally amplified. As the results, the amino acid sequence expected from the 
nucleotide sequence was completely in agreement with the sequence described in the above-mentioned literature. 

(8) Construction of the expression plasmid of human somatostatin receptor protein subtype 3 (SSTR3) DNA 

[0673] pAKKO-111 mentioned under the above (2) was used as the expression vector In CHO cells. 5 ^g of the 
plasmid having human SSTR3 DNA fragment obtained under the above (7) was digested with the restriction enzyme 
Sal I and subjected to electrophoresis on 1 % agarose gel to recover the 1 .3 kb DNA fragment encoding human SSTR3. 
Next, 1 ^ig of the above-mentioned expression vector pAKKO-1 1 1 (5.5 kb) was digested with Sal I to prepare the cloning 
site for insertion of human SSTR3 DNA fragment. Said expression vector and the 1 .3 kb DNA fragment were ligated 
with T4DNA ligase. The reaction mixture was introduced Into E coli JM 1 09 by the calcium chloride method to obtain 
the expression plasmid pAI -1 1 -SSTR3 in which human SSTR3 DNA fragment was inserted in regular direction against 
the promoter from the transfonmants. This transfomnant Is expressed as Escherichia co// JM109/pA-1-11-SSTR3. 

(9) Transfection and expression of human somatostatin receptor protein subtype 3 (SSTR3) DNA in CHO (dhfr) cells 

[0674] 1 x 1 06 CHO (dhfr) cells were cultured for 24 hours in HAM F1 2 medium containing 1 0% bovine fetal serum 
on a laboratory dish of 8 cm in diameter. The cells were transfected by 10 |ig of the human SSTR3 DNA expression 
plasmid, pA-1-11-SSTR3, obtained under the above (5) using the cateium phosphate method. The medium was 
switched to DMEM medium containing 10% dialyzed bovine fetal serum 24 hours after the transfection to select the 
colony-forming cells (i.e. DHFR+ cells) in this medium. Further, the selected cells were cloned from a single cell by the 
limiting dilutton method and the somatostatin receptor protein expression activity of these cells was measured by the 
binding assay mentioned under the above (3). Thus, a highly somatostatin-bindlng cell strain, SSTR3-15-19. was 
selected. 



(10) Cloning of human somatostatin receptor protein subtype (SSTR5) DNA 

[0675] DNA oligomers S5-1 and S5-2 were synthesized based on the known human SSTR5c DNA sequence (Bio- 
chem Biophys. Res. Commun.. vol.195, p.844-852. 1993). The sequence of S5-1 is 5'-GGTCGACCACCAT- 
GGAGCCCCTGTTCCC-3' (Sequence No. 11 ) and that of S5-2 is 5'-CCGTCGACACTCTCACAGCTTGCTGG-3' (Se- 
quence No. 12). Human chromosomal DNA (Clonetech Inc. Catalog No. CL6550-1) was used as the template. To 0.5 
ng of said DNA was added 25 pmol of each of the above-mentioned DNA oligomers and the polymerase chain reaction 
was carried out using 2.5 units of Pfu DNA polymerase (Stratagene). The composition of the reaction mixture was In 
accordance with the directions attached to PfuDNA polymerase. The conditions of the reaction were as follows: One 
cyde consisting of the reactions at 94'»C for 1 minute, at 66*C for 1 minute and at 75*»C for 2 minutes, and 35 cycles 
were repeated. The reaction mixture was subjected to electrophoresis on 1 % agarose gel to find that the DNA fragments 
of the intended size (about 1 .1 kb) were specifically amplified. ConfimDation of the insertion sequence of said DNA 
fragment by the method mentioned under the above (1) revealed that the amino acW sequence expected from the 
nucleotide sequence was completely In agreement with the sequence described in the above-mentioned literature. 

(11) Construction of the expression plasmid of human somatostatin receptor protein subtype 5 (SSTR5) DNA. 

[0676] pAKKO-111 mentioned under the above (2) was used as the expression vector in CHO cells. 5 ng of the 
plasmid having human SSTR5 DNA fragment obtained under the above (1 0) was digested with the restriction enzyme 
Sal I and subjected to electrophoresis on 1% agarose gel to recover the 1 .1 kb DNA fragment encoding human SSTR5. 
Next. 1 ng of the above-mentioned expression ve<^or pAKKO-1 1 1 (5.5 kb) was digested with Sal I to prepare the cloning 
site for Insertion of human SSTR5 DNA fragment. Said expression vector fragment and the 1 .1 kb DNA fragment were 
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ligated with T4 DNA ligase. The reaction mixture was introduced into E, coiiJM 109 by the calcium chloride method 
to obtain the expression plasmid pA1 -1 1 -SSTR5 in which human SSTR5 DNA fragment was inserted in regular direction 
against the promoter from the transfonnants. This transfomnant is expressed as Escherichia coii JM109/pA- 
M1.SSTR5. 

(12) Transfection and expression of human somatostatin receptor protein subtype 5 (SSTR5) DNA in CHO (dhfr) cells 

[0677] 1 X 1 CHO (dhfr) cells were cultured for 24 hours in HAM F1 2 medium containing 1 0% bovine fetal serum 
on a laboratory dish of 8 cm in diameter. To the cells was transfected 10 jig of the human SSTR5 cDNA expression 
plasmid, pA-1 -11 -SSTR5, obtained underthe above (11 ) by the calcium phosphate method. The medium was switched 
to DM EM medium containing 10% dialyzed bovine fetal serum 24 hours after the transfection to select the colony- 
forming cells (i.e. DHFR+ cells) in this medium. Further, the selected cells were cloned from a single cell by the limiting 
dilution method and the somatostatin receptor protein expression activity of these cells was measured by binding assay 
mentioned under the above (3). Thus, a highly somatostatin-blding cell strain, SSTR5-32-4. was selected. 

Experimental Example 3 

[0678] Measurement of the binding inhibition rate of i25|-Somatostatin 

[0679] The receptor binding inhibition rate (%) of the subject compound was calculated. using each of the membrane 
fractions prepared in Experimental Examples 1 and 2. 

[0680] The membrane fraction was diluted with a buffer solution for assay to adjust the concentration to 3 jig/ml . The 
diluate was placed in tubes each in quantity of 1 73 To this were simultaneously added 2 p.1 of a solution of a subject 
compound in DMSO and 25 til of a 200 pM radioisotope-labeled somatostatin-14 (i25|.somatostatin-14: Amersham). 
For measurement of the maximum binding, a reaction mixture added with 2 \i\ of DMSO and 25 ^1 of a 200 pM ^^\- 
somatostatin was prepared. For measurement of non-specific binding, a reaction mixture added with 2 ^il of a 1 00 p.M 
somatostatin solution in DMSO and 25 ^ of a 200 pM ^^Sj.somatostatin solution was prepared at the same time. The 
mixtures were allowed to react at 25*^0 for 60 minutes. Then, the reaction mixture was filtered by aspiration using a 
Whatman glass filter (GF-B) treated with polyethylenimine. After filtration, the radioactivity of "*25|.soniatostatin-14 re- 
maining on the filter paper was measured by a y-counter. The binding inhibition rate (%) of each subject compound 
was calculated by the following formula: 

(TB-SB)/(TB-NSB) x 1 00 

SB: radioactlvrty when a compound was added 
TB: maximum binding radioactivity 
NSB: non-specific binding radioactivity 

[0681] The binding Inhibition rates were measured by changing the concentrations of the subject compound, and 
the 50% inhibiting concentration of the subject compound (IC50 value) was calculated by the Hill plots. 



[Results] 




IC50 (nM) 


Example No 


SSTR2 


SSTR3 


SSTR5 


14 


0.6 


70 


300 


31 


2 


60 


300 


51 


0.3 


80 


400 


130 


2 


40 


400 


145-2 


1 


10 


200 



[0682] This shows that the compound (I) of the present invention, salts thereof or prodrugs thereof have a binding 
inhibition effect on the human and rat somatostatin receptor. 

Industrial Applicability 

[0883] Compound (I), (I*) and (!") of the present invention, salts thereof or prodrugs thereof have an excellent sonna- 
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tostatin receptor binding Inhibition action with low toxicity. Therefore, compounds (I), (!') and (1") of the present invention, 
salts thereof or prodrugs thereof are useful for disorders of an intracellular signal transduction system (e.g., diseases 
accompanied by excess sthenia or suppression, etc.); diseases accompanied by disorders of regulating cell prolifer- 
ation; diseases accompanied by disorders of production and/or secretion of homnones, growth factors, or physiologi- 
cally active substances, etc.; in a mammal. 
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SEQUENCE LISTING 
<lIO>Takeda Chemical Industries, Ltd. 
<120> Amine Derivatives 
<130> Case2654 
<150> IP 11-286939 
<J5]> 1999-10-07 
<150> JP 2000-215837 
<151> 2000-07-11 
<160> 12 
<210> 1 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 1 

GGCTCGAGTC ACCATGAGCG CCCCCTCG 28 
<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 
<223> 
<400> 2 

GGGCTCGAGC TCCTCAGAAG GTGGTGG 27 
<2I0> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 
<223> 
<400> 3 

MGCATGAAC ACGCCTGCAA CtC 
<210> 4 
<2n> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 4 

GGTTTTCAGA AAGTAGTGGT CTT 
<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Seqaence 

<220> 

<223> 

<400> 5 

G6TCGACCTC AGCTAGGATG TTCCCCAAT6 
<210> 6 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 6 

GGTCGACCCG GGCTCAGAGC GTCGTGAT 
<210> 7 
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<211> 2S 
<212> DNA 

<213> Artificial Sequeace 

<220> 

<223> 

<400> 7 

GGTCGACACC ATGGACATG6 CGGATGA6 
<210> 8 
<2n> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 8 

GGTCGACAGT TCAGATACTG GTHGG 
<210> 9 
<211> 30 
<2i2> DKA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 9 

GGTCGACCTC AACCATGGAC ATGCTTCATC 
<210> 10 
<2I1> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 
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<400> 10 

GGTCGACTTT CCCCAGGCCC CTACAGGTA 
<2I0> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 
<223> 
<400> 11 

GGTCGACCAC CATGGAGCCC CTGTTCCC 
<210> 12 
<2II> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 12 

CCGTCGACAC TCTCACAGCT TGCTGG 



Claims 

1 . A compound of the formula: 
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wherein X and X' are the same or different, and each represents a hydrogen atom, a fluorine atom, a chlorine 
atom or an amino optionally having substituents, and at least one of X and X' represents a fluorine atom, a chlorine 
atom or an amino optionally having substituents; 

and represent a hydrogen atom orC^^ allcyl optionally having substituents, or R** and R2, together with 
the adjacent nitrogen atom, forni a nitrogen-containing heterocyclic ring optionally having substituents; 
Y and Q are the same or different, and each represents a bond or a spacer having a main chain of 1 to 6 atoms; 
^ represents a single bond or a double bond; 

T» and are the same or different, and each represents C(PP) (R® represents a hydrogen atom, a hydroxy 
or C^^ allcyl) or N, when each of the adjacent ^ is a single bond, and C when the adjacent ^ is a double bond; 
and 

Ar represents an aromatic group optionally having substituents, a C3.9cydoalkyi group optionally having sub- 
stituents, a 3 to 9-membered saturated heterocyclic group optionally having substituents, a hydrogen atom or 
a halogen atom; provided that 6-chloro-3-(R,S)-(N,N-dlmethylamino)methyl-1-[3-(lndol-3-yl)-2H;(R)-(4-phenyl- 
piperazin-1 -yl)carbonylamlno]propanoyl]-1 ,2,3,4-tetrahydroquinoline; 6-chloro-3-(R,S)-(N,N-dimethylamino) 
methyl-1-[3-{lndol-3-yO-2-[{R)-4-(2-oxo-2,3-dihydro-IH-ben2imida20l-1-yI)piperidinoc^ 
panoyl]-1 ,2,3,4-tetrahydroquinoline and 1 -benzoyl-N-[(R)-2-[6-chlorO'3-[(N,N-dimethylamino)methyl]- 
1,2,3,4-tetrahydroquinolin-1-yl]-1-[3-(indol-3-yI)propanoylH-piperidinecart30xamlde are excluded; or a salt 
thereof. 

A compound of the formula: 




wherein X and X are the same or different, and each represents a hydrogen atom, a fluorine atom, a chlorine 
atom or an amino optionally having substituents, and at least one of X and X* represents a fluorine atom, a chlorine 
atom or an amino optionally having substituents; 

R^ and R^ represent a hydrogen atom or C^^ alkyi optionally having substituents, or R'' and R2, together with 
the adjacent nitrogen atom, form a nitrogen-containing heterocydic ring optionally having substituents; 
Y and Q are the same or different, and each represents a bond or a spacer having a main chain of 1 to 6 atoms; 
^ r^resents a single bond or a double bond; 
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V and T2 are the same or different, and each represents C(R^ (R^ represents a hydrogen atom, a hydroxy 
or alkyl) or N, when each of the adjacent ^ is a single bond, and C when the adjacent ^ is a double bond; 
and 

Ar represents an aromatic group optionally having substltuents, a C3.9 cycloalkyi group optionally having sub- 
stltuents, a 3 to 9-membered saturated heterocyclic group optionally having substltuents, a hydrogen atom or 
a halogen atom; or a salt thereof. 

3. The compound according to claim 1 , wherein compound (I) is represented by the fomiula: 




0") 



wherein each symbol has the same meaning as in claim 1 . 

4. The compound according to any of claims 1 - 3, wherein X and X' are the same or different, and each represents 
a hydrogen atom, a fluorine atom or a chlorine atom, and at least one of X and X* represents a fluorine atom or a 
chlorine atom; 



^ represents a single bond; 

V and T2 are the same or different, and each represents CH or N; and 
Ar is an aromatic group optionally having substltuents. 

5. The compound accordingto any of claims 1 -3, wherein X is afluorine atom or achlorine atom and X* Is a hydrogen 
atom. 



6. The compound according to any of claims 1 - 3, wherein X is a chlorine atom and X* Is a hydrogen atom. 

7- The compound according to any of claims 1 - 3, wherein W and R2 are each C^^ alkyl, or R1 and R2 form a 5- or 
6-membered cyclic amino group together with the adjacent nitrogen atom. 

8. The compound according to any of claims 1 - 3, wherein and R2 are each C,^ alkyl. 

9. The compound according to claim 1 , wherein the spacer having a main chain of 1 to 6 atoms represented by Y 
and Q is a divalent group compring of 1 to 3 groups selected from -0-, -S-, -CO-, -SO-. -SOg-, -NR^- (RS is a 
hydrogen atom, an optionally halogenated C^.^ alkyl, an optionally halogenated C,^ alkyl-carbonyl, an optionally 
halogenated C,^ alkylsulfonyl) and an optionally halogenated divalent C^^ non-cyclfc hydrocarbon group. 

10. The connpound according to any of claims 1 - 3, wherein Y is a bond, C^.g alkylene or -CH2O-. 

11. The compound according to any of claims 1 - 3. wherein Y is a bond or (^^2 alkylene. 

12. The compound according to any of clainrts 1 - 3. wherein Q Is :=CH-. -CHo-. -0-, -S-, -CO-, -SO0-, -CO-CHo- 
-CH2-NH-CO- or -CH2-O-CH2-. ' 

13. The compound according to any of clainrts 1 - 3, wherein Q is -CO-. 

14. The compound according to any of claims 1 - 3, wherein ^ represents a single bond, T^ is CH and T2 is N. 
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15. The compound according to any of claims 1 - 3, wherein ^ represents a single bond. T* Is N and Is CH. 

16. The compound according to any of claims 1 - 3, wherein ^ represents a single bond, Ti is N and is N. 

17. The compound according to any of claims 1 - 3, wherein Ar is a monocyclic aromatic group optionally having 
substltuents. 

1 8. The compound according to any of claims 1 - 3, wherein Ar is a fused aromatic group optionally having substltuents. 

19. The compound according to claim 17, wherein Ar is phenyl which may have 1 or 2 substltuents selected from a 
halogen atom, a cyano, an optionally halogenated C^^ all^l and an optionally halogenated C^^ alkoxy. 

20. The compound according to dalm 18. wherein Ar is indoi-2-yl which may have 1 or 2 substltuents selected from 
a halogen atom, an optionally halogenated C^^ alkyi and an optionally halogenated C^^ alkoxy. 

21 . The compound according to claim 1 8, wherein Ar Is lnden-2-yl, Isoqulnolyl or 2-oxo-2,3-dlhydro-1 H-benzimldazol- 
1-yl. 

22. The compound according to claim 2. whbh Is of the fomriula: 



or 




wherein represents a hydrogen atom, a fluorine atom, a chlorine atom or an amino optionally having 
substltuents; 

R^* and R^" each represent a hydrogen atom or a C^^ alkyI; 
Rio represents a C^^ alkyi; and 
R'^^ represents a halogen atom. 

23. The compound according to daim 22, wherein represents a chlorine atom. Ri* and R^ each represent a 
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alkyl, R^o represents a C1.3 alkyl, and R^^ represents a halogen atom. 

24. N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3.4-tetrahydro-1 -quinolinyl]-1 -(1 -indol-3-ylmethyI)-2-ox- 
oethy!]-1 -(1 -methylindol-2-ylcarbonyl)-4-piperidinecarboxamide, 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl)-1 -(1 H-indol-3-ylmethyl)- 
2-oxoethyl]-1-(3-isoqulnolylcarbonyl)-4-plperidinecarboxamide, 

N-[(1 R)-2-[(3R)-6-chloro-3-[(dimethylamino)methyI]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -indol-3-y!methyl)-2-ox- 
oethyI]-4-(4-fluoroben2oyl)-1-plperidinecarboxamide, 4- (4-chlorobenzoyl) -N-[(1 R)-2-[(3R)-6-chIorD-3-[(dimethyl- 
amino)methyl]-1 ,2,3,4-tetrahydro-1 -quinolinyl]-1 -(1 -lndo!-3-ylmethyl)-2-oxoethy[]-1 -piperidlnecarboxamide, 
N-[(1 R)-2-[(3R)-6-chIoro-3-[(dimethylamlno)methyl]-1 .2,3.4-tetrahydro-1 -quinoIinyQ-1 -(1 H-indol-3-ylmethyl>. 
2-oxoethyO-4-(4-chlorophenoxy)-1-piperidinecarboxamide. 

N-[(1 R)-2-[(3R)-6-chloro-3-I(dimethylamino)methyl]-1 ,2,3,4-tetrahydro-1-quinolinyl]-1 -{1 H-indol-3-ylmethyI)- 
2-oxoethyO-4-phenoxy-1-plperidinecarboxamide, N-[(1 R) -2-[(3R)-6-chloro-3-[(dimethylamino)methyl]-1 ,2,3.4-tet- 
rahydro-1 -quinolinyI]-1 -(1 HHndol-3-ylmethyl)-2-oxoethyl]-4-[(4-fluorophenyl)sulfonyl)-1 -piperidlnecarboxamide, 
N-[(1 R)-2-[(3R)-6-chloro-3-[(dlmethylamino)methyl]-1 ,2,3,4-tetrahydro-1 -qulnolinyl]-1 -(1 H-indol-3-yImethyl)- 
2-oxoethyO-4-[(4-chlorophenyl)sulfonyl]-1-piperidinecarboxamide, 

3.(1 -benzoyl-4-plperidlnyl)-N-[(1 R)-2-t(3R)-6-chloro-3-[(dimethylamino)methyO-1 ,2,3,4-tetrahydro-1 -qulnollnyl]- 
1 -(1 -lndol-3-ylmethyl)-2-oxoethyl]propanamide, 

2-[(1 -benzoyI-4-plperidiny()oxyJ-N-[{1 R)-2-[(3R)-6-chloro•3^dimethylamino]methyl^1 ,2,3,4-tetrahydro-1 -qulnoli- 
nylJ-1 -{1 -indol-3-ylmethyl)-2-oxoethyl]acetamlde, or a salt thereof. 

25. A prodrug of the connpound according to any of claims 1 - 3. 

26. A method for producing a compound of claim 1 or a salt thereof, which comprises reacting a compound of the 
formula: 



wherein each symbol has the same meaning as in claim 1 , or a salt thereof, and a compound of the fonnula: 





O— Ar 



wherein each symbol has the same meaning as in claim 1 . or a salt thereof. 



27. A method for producing a compound of the fonnuia: 
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wherein each symbol has the same meaning as above, or a salt thereof, and a compound of the formula: 

L^-Q-Ar 

wherein is a leaving group, and other synnbols have the same meanings as in claim 1, or a salt thereof. 

28. A phamnaceuttcal composition comprising the compound according to any of claims 1 - 3, a salt thereof or a prodrug 
thereof. 

29. The composition according to claim 28, which is a somatostatin receptor binding inhibitor. 

30. The composition according to daim 29, which is a somatostatin subtype 2 receptor binding inhibitor. 

31. TTie composition according to claim 28, which is a somatostatin receptor agonist. 

32. The composition according to claim 31 , which is a somatostatin subtype 2 receptor agonist. 

33. The composition according to claim 28, which Is a prophylactic or therapeutic agent for diabetes or diabetic neph- 
ropathy. 

34. The composition according to daim 28. which is a prophylactic ortiierapeutic agent for tumors such as acromegaly, 
TSH-producing tumors, nonsecretory (afunctional) hypophysial tumors, ectopic ACTH (adrenocorticotrophic hor- 
mone)-produdng tumors, medullar thyroid cardnoma, VI P-producing tumors, glucagon-producing tumors, gastrin- 
producing tumors, insulinoma and carotinoid. 

35. The composition acconjing to daim 28. which is a prophylactic or therapeutic agent for diarrhea due to neuroen- 
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docrine tumors, or diarrhea due to AIDS. 



36. A method for inhibiting somatostatin receptor binding, which comprises administering to a mammal an effective 
amount of the compound according to any of claims 1 - 3, a salt thereof or a prodrug thereof. 

37. Use of the compound according to any of claims 1 - 3. a salt thereof or a prodrug thereof for manufacturing a 
somatostatin receptor binding Inhibitor. 

38. A compound of the fomiuia: 




wherein each symbol has the same meaning as In claim 1 , or a salt thereof. 



(VII) 
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